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HILE the admiring multitude of the 
fair and great, preſs with eager defire 
to attend upon Your Rox AL perſon; an humble 
ſtranger at Your court begs to approach, and 
preſent a public teſtimony of his affection and 
duty to the Heir Apparent of the thrones of theſe 
kingdoms; in dedicating to Your Rov Al 
Hicunzss, the Firſt- fruits of his phyſical Ia. 


I am well aware, that this, at firſt fight, to 

- ſome may ſeem an odd fort of preſent to a 
Prince; a phyſical or medicinal Eſſay, out of 
the way of, or perhaps beneath, his attention. 


7 = 
. 4 ' * 
- - - = 


But, if Your Royari Hieunzss be pleaſed © 
to reflect, that the God - like Art of Preſerving 
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T8: practiſed by Heroes, Philoſophers, and Kings; 

that, of ola, no branch} of this Art was deemed 
too mean to be exerciſed by Prieſts, Prophets, 
or Princes; and that, of later date, it has been 
fountl an object worthy of the eare and fanction 
of the wiſeſt of — and Potentates; the 
ſubj ect matter of this li k, however mean- 

y it may herein be handled, can not be judged 
below bs regard of him, who is one day to hold 
the ttins of theſe great governments, ànd to be 
the 8urREMRE GuarDtan of the natural, as well 
as political health of the People. 


1 


In antient times, before the rules and records 
of the healing art were eſtabliſhed and reduced 
to the juſt order, in which they now ſtand; the 
grateful votaries of the Gop of HALT poſted 
up in his temple, the hiſtories of their diſeaſes, 
and the means, by which their .cures were 
wrought ; with the juſt intent, at once, to ſet 
5 their own gratitude to the preſiding g divi- 
, to teach others how to recover loſſed 


health, in the like caſes, and to prove it hd 
ly 3 when I eſtored. | 


Without political health, life, pe" full e en- 
joyment of natural health, and eyen with, the 
greateſt afluence-of the goods of fortune, would 
be very fat from deſireable; in mine eſtimation. 
The former, in juſt preference to the later, was 
I meaned by thoſe wiſe and worthy rul- 
| 2 £ ers, 
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eri who eſtabliſhed, as the principal axiom 4 | 
their polity, SALUS rn sur ABT. _ 
T9: 8 PT!!! . 
Are 1 A” 44. 3 SEE 4 | | FR” 
„ Weep! {enfble wanker af our eee 
Ann ever keep theſe things in view. Muſt love 
his country better than himſelf, and look upon 
the reſtorers and preſervers of it's ae I | 
Gops 18 the Pune Hrar rx. Fe oft 


FW: your Rav Lats will n 10 
but to point out theſe, the motives of my dedi -. 
cation will: be ſeen, and ward off the deteſtable 1 
imputation of mn or ar views fav = 
this occafipn, 


Amidſt the numberleſt violent 4 - . _ 
that have from time to time aſſailed the ſtatez 1 
amidſt the many dreadful ſhocks and ghaſtly 
wounds, given the Body Politic, by weak or 
wicked governors, flattering, perfidious mini- 
ſters, and corrupt counſilors, the onely enemies 
our happy realms. can fear; none more imi- 
nently threatned a fatal diſſolution, than thok 
given by that perjured race of princes; that broke 
TEN COMPACT: with their ſubjectg, ſoon after 
the ſolemn rene wal of it, at their coronations: 
and thereby, abſolved the people from their al- 
legiance, diſſolved the political conſtitutlon, 
N the late Rxvorur ro the ſole erpecdi- 
Ad 40 yore feb k 9% VIA to ent 


1 4 4 * 4.4 * oj & . 
* 


ent for ſaving our religious and civil — 


i DEDICATION. 


from utter ſubverſion. 


By this alone, the diſſolved civil conſtitution, 
that paragon of perfect polity, I the- taby- 
lous Arabian bird, from it's own 
more vigorous, more reſplendent from 1 it's aw- 
ful ruins. The government was, as it was at 
firſt conceived and inſtituted, revived and re- 
eſtabliſhed, by matchleſs wiſdom and virtue; 
on which alone, it muſt at all times depend for 
ſupport. The head and each member of the 
government was reſpectively taught his parti- 
cular duty, the functions of his ſphere, and the 
extent and limits of his power, * and 
authority. 


And thus, Wie ot Men Ii e REGAL 
OFFICE reinſtituted, by the rorvr Ax votes; 
again adorned with all the MajzsTy of the 
Frorxx, untainted with deſtructive — 


To counſil and aſſiſt this firſt, 88 
nor þ ARIosToCRACY, Without Or oA Rn, 
was joined ; and to balance the firſt and ſecond, 


Dexocnacy, without nenn was re- 
pee 99 O 45 4; bt 9/5 


mT: 


- Thus, Gs ONO Ge rates: * 


2 Aewed; having all the excellencies of the beſt 
. 1 of civil * without any of their 


and 
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cyils,, united in dhe ther ęſtates of A 
Loxps, and .Commons,: that conſtitute our; 


GLORIOUS COMMONWEALTH; and their 
reſpeftivepowers and privileges aſcertained and 
blended, in ſuch equal, fuch attemperating. pa. 


portions, as ſtrengthens, balances and ſerrmes 

whole, and leaurs none of the conſtitnent payts, 
not even the inferior limbs of our body:;palitic, 
room to repine at his lot; ſince, the meaneſt is 
as free in his low, as the greateſt 


1 


his conſent, in his proper perſon, or: hy his res 


wanne eee ed 


F 


being born a BxiTon ?— Who can enjoy thaſ 
matchleſs, theſe invaluable bleſſings, without ra. 
membering, with a thankful heart, the Sources, 
whence they were drawn ? Who can be © uny 
grateful, ſo inſenſible, as to overlook. or farget 
THOSE, by whom they are now maintained, and 


promiſed to be perpetuated? | YEP 
5 


03919 


—— 6 grateful ſenſe. of them, i 


that PRoTECTION and ALLEGIANCE are obli- 
gations, mutyal ant reciprocal, between! the 
1 and Coverned; and that, when the 
34 -- one 


in hisexalted; 
ſphere ; and the laſt, as well as the firſt, gives 


preſentative, to the ſyſtem.of laws, Me | 


1 ſhould judge wyflf th of „ 
benefits, could any means be __ 


mine heart. . The juſteſt of ourpatitcanaſulgh | 


4 * EDT AI ON. 


one eee, che other ccaſes to he a 
b. Nen 38d} ene bas ,agol] 


2 bas ;HT1AIWYOMMOD RUOLSOUA 
Vet, pardon mine ambition, to let Your: 


RorAx Hronuxss ſee my fentiments of loyalty'. 


and jg this occaſion; though I 
am, I hope, the — — 
of 2 truth complain of having been denied the 
that even criminals enjoy from our 
laws; having notoriouſly ſuffered the Oppreſſor's 
Wrongs, the Laws Delay, and the Inſolence of 
Office, to ſay no more; and that, without any 
taſte or proſpect of redreſs; Notwithſtanding, 
I can call upon my bittereſt enemies to atteſt, 


that it has not been in the power of perſecution 


and adverſity to pervert my ſenſes, ſo far as to 
make me impute the unauthoriſed outrages of 
Subſtitutes to the PRIxcir Al, or make me one 
moment-diſregard or forget the DzLivERERs of 
my country, the ResToRERS and PRESERVERS 
of our moſt valuable, our POLITICAL HEALTH, 


R oc the Atheros of 


tyrants might have 


heretofore inſinuated, it is now confeſſed in 


truth, that all kings are of human appoint- 
ment; and that whatever might have been the 
caſe among the antient A no mon can 


een e A . Tie 


ie a Fs xa ſans, 8 ell be 
deemed. 'the ANOINTED of HxAvx, who lay 
es + & clame 


DD ITCA AUT! KON * 


daras to the ſacred titule, by proving themſelves 
moſt truly Heavens Vicecrrnns, 
Peparbe fr and after theſe; eRearbuad 


of our great 
printipal veneration; arid next to theſe, weſhould 
e — it's PkELuR Vans in oo hearts, HOVE 


19 17 ry LIT yep? 


ſibly been but momentary, had not the wiſdom 
of our deliverers intailed the REGAL OF. 


FICE” upon a Fmily, long diſtinguiſhed by 


in the reſtoring and protecting the true religion, 


and good civil policy,” where both had been 
ons. 


overturned by ſuperſtition” and 'tyranny; 


—— FAMILY, anſwered the CALL 
of Tuts PEOPLE, as the VOICE o GOD; 


nnen of ome mung 


Realms, - 


The honeſt; this 0 affeftionate and loyal 


man can never flatter Your ROYAL Hicunzss. 
It is a vice, that deforms human nature. It is 
a moſt ſubtil ſure poĩſon; whoſe' influence is 
not often perceived, before it's deadly work is 
performed. Fe, if any men, are proofs a- 
gainſt it's bane; and unhappily, Princes, being 


generally more early inured to it, are of all 
men the leſt aguard againſt, though of allothers, 


the moſt expoſed to, 223 ee 
5 As 


t National Conftitution; deſerve out 


Our — thim/ RoraL S8 had poſe 
Heaven as it's Vicegerents, upon the continent, 


„ had not that moſt 1:rusTRIOvVs, that 
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def man, and injurious to Your Roxas 
. well as inconſiſtent with the diſ- 


intereſted love and duty, I bear Vov; I ſhall 


avoid all handles to the imputation of this de- 
ſtructive vice, the common ſauce to make un- 


my dedications pane. 


Your RoraL Hicoungss will 8 give 
me leave to declare, that it is not from any 
hopes or fears, I feel; from 2 pe ye ht 
ſervile reverence, that ſlaves pay their fove- 
reigns; from any propenſity to repoſe implicit 

or boundleſs confidence in 


princes; from any 
tendency to paſſive obedience, and much leſs is it 
from any regard to the ridiculous abſurdity of 
an Indefeaſable Hereditary Right to Tyranniſe; 
that I pay my devotion tothe Rovar Family, 
that now does honor to the Britiſh throne, 


or thus addreſs myſelf to the nor ETL 
Heir APPARENT of. the crowns of our 


IT 


Could 1 be thus mean and ſervile, Iſhould 

in no reſpect be qualified to addreſs Your Roy- 

2 Hicunzss upon this, or indeed upon an 
other, occaſion, But, my views are very « 
ferent from ſuch as theſe motives prompt: A 
religious reverence to the laws muſt ever make 
8 n. unto cho the Aa 


DEDICATION 
that are Cazsar's. :; But, reaſon, clear convie- 


tion, and & ſenſe of gratitude muſt carry me 
mmm 


Thaſe make me look back, and tr 
recollect the ruin, that threatned thats king 
doms, during the laſt years of a late regne, in 
ſpight to all, that was provided for us; by the 
RxvoLuTION and the Aer or Svccnterpng. 


i 


Auſpicious Herren ſaw our diſtreſſes and 
dangers; and bad Your GREAT GRANDFATHER 
diſpel our fears. He came. He filled the throne 
with dignity. He fulfilled his miſſion, He an- 
ſwered the expectations of his people. He re- 
ſtored Parlements to their priſtine weight an 
authority; and, as he ſquared all his political 
conduct by their counſil, Britain again was 
i I ay GN NE 
litic, while he preſided over it's health; the 


Tauſe, upon juſt enquiry, will be found among 
the Members ; by no means in the * 


When it pleaſed the Ruler of W OY 
late this Hero to a more exalted crown; His 


ſon, Voun Ror AL GRANDFATHER, tacceded to 
his virtues, with his temporal rene. 140 


.. To Ack the moſt. remote, TTY * 
adulation, as well as re of ſentiments, 
* have already, to my colt, "UA 1 of 


ww DEDTCATITION. 
Maerz, I hall fay no more of bim at pre- 
Eat; than pray, that he may live long to ſhare 
in the health, natural, religious and political, 
in the general happineſs, which he ſecures to his 
faithful people! And ever be able, juſtly to diſ- 
tinguiſtr his real, from his pretended, friends! 
And, though the recital muſt renew Voun 
Rovar, Hicaness's, with the public, grief; I 
. muſt beg leave to mention Your Royar Fa. 
'THER; who eminently poſſeſſed every focal, 
every princely, virtue. His death muſt have 
proved cauſe of endleſs affliction to the freę 
ſubjects of theſe realms; had not bountiful 
Heaven provided for our future happineſs, in 
giving him a numerous, maſt hopeful offspring, 
by a Princess, formed to give luſtre to the 
higheſt rank in life. From ſuch ſtocks, what 
good fruits may we not expect? 


W uo can take this tranſient view of the ſtate 
of our Poxrricar HEALTH, and not with un- 
ſpeakable gratitude and admiration obſerve, 

: the cauſes of preſent, exultation, and of future 

' hope? Who can be at a loſs to judge, when, 

33 4 SH O14 DOSES TINT j}3+ . OTICR C36 4 
_- * In the DxDIcATIoxR of my Tranſcript and Tranflativn of 
the Great Charter of Dublin to the King, In the Com» 

PLAINTS of Dublin, addrefſed and preſented to the Lord 
A 2 then his 2 in Ireland; In the Pol ir- 
CA CONSTITUTIONS of Great Britaig and Ireland, and 
other loyal tracts; for which, by the matehleſs conduct of that 
-extraordinary-adminiſtrationy mine election into parle meim, 
for the Metropolis, was violently prevented, and I was, by 


4 


 Iayleſs ouuage, forged juto exilc, = 
N and 


DDr float N 
amd by whom, the > ; 


golden ariem, before fecited , 
Salus rorurr SUPREMA' Lr, was! 218, And 
hereafter is Hkely to be, che fartheſt extended, | 
and the moft fally obſerve47© 1 {119009 Yar 36 


boot een 221% noarH ro. A 


When then, it is conſidered, what an im. 
preſſion this Cop-t1Ke" CoD ef 5 
nors muſt make upon ſenſible arid * gratefu 
minds; upon allowing me the ſmalleſt mare of 
theſe endowments, from” this curſory applies- 
tion, MY PRICE will obſerve, and gracioufly in- 
dulge, the motive of this dedication; *elpecrally, 
as Your Rovyar Hionness may ſee, that Tan 
not onely grateful for paſſed and preſent: -pub- 
lic, abſtracted from all views to private, bene- 
fits; but, that 1 go ſtill further; and cothifort 
my country and my felf with the pleaſing” aſ- 
ſurance, that, when it ſhall ſeem good to the 
ſupreme Ruler of Kings to reward the care and 
labors of the preſent GREAT PHYSICIAN of ou 
STATE, with a far nobler diademn, than that. 
which at preſent gives and receives a luſtre from 
his brow ; if then, any ſhould remane ſo ſtub- 
born, ſo froward, or ſo ungrateful, as not to 
take the Remedy properly, or to acknowledge 
it's full benign effects; their cure and convic- 
tion muſt one day be wrought by Your ROYAL 
Hicnness; who ſeem to be born to diſarm and 
diſſolve contending factions, to recover the loſ- 
ſed ſHeep of our fold, to call the prodigal chil- 
dren home, and to unite them in ons FAMILY, 


xy, DEDICATION 
infolded within the arms of a tender and indul- 
gent Parent, whom diſtant ages ſhall hail, Fa- 
THER OF HIS COUNTRY.,—Thele waſhes, the love 


of my country prompts.— Theſe hopes, . 
Rovar Hi6GHNEss has raiſed. 


Vouchlafe then, Mosr A. pamer] 
me thus to record my grateful ſenti- 


to 
ments in the temple of the Gops of our Por- 


TICAL HEALTH ; while I take the liberty of 


. preſenting You with this ſmall tract, calculated. 
for the ends of mine humble ſphere, to.miniſter 

to the natural health of the ſubjects; And deign 
do accept of it, as a Free- will offering, and to 
| conſider this addreſs as part of the overflowings 
of an heart, CG Ls public 
good, OO OR nn 
6 Rs i 


Ton Rovar Hricuness's 


Moſt dutif ul, 
Moſt faithful, 


And 


Moſt devoted, hs 
Humble Servant, 


c. LUCAS. 


a point | J Mat it! 
. 
ptofeſſionz when it is , 
greater eminence miglit, in this, other inſtan- 
vate judgements; yet, none of them have thought fit 
. nn in this parti- 

It were for the public in general, as well as 
for the author N that ſome of the 
firſt claſs among us, had ſet their hands to this weighty 
undertaking, and reſcued the ſubject from the pens of 
ſuch as muſt be found leſs qualified. 5 
But, fince none of theſe ſeems to judge it fit to im- 


barque in ſuch a work; it will not, I hope, be deem- 


ed arrogant in me to offer the public ſome informations 
in this matter, which the ſilence of the better quali - 
fied, and the impertinent intruſions of the diſqualified, 
have alike rendered evidently neceſſary; eſpecially, in 
4 0 
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* 3 where waters make not onely a conſider- 

= able part of the Materia mediga zy but, where the gene- 
_ rality are ſo apt to run in crowds to, ET 
| 8 of all the medicated waters of theſe kingd 

and even of the contient. 

To ſuch, A humble ot" to x: 1 
ing ſubject out of the hands of the ignorant, the de- 
ſigning, and the deceitful - and few others have with 
us taken much pains in this way; can hardly be un- 

For cheſe, I wrote it; To theſe, \bhnow * 

offersit; with the pure intention of di the 
| dsty of my ſphere in fe; miniſtering, "moſt 
_ extenſive manner in my power, do the health of the 
community. kn i ni 10 

Nothing, but a thorough perſuaſion of the:extreme 

neceſſity, 'as* well as utility of ſuch an undertaking, 

could prompt —— in it; at leſt; to-publiſh : 
it, as prematurely as this, I fear, will appear. But, 
my fate, if may uſe the phraſe, reduced me to this 


in 


4 akernative ; either to write and-publiſh 07 
| run the riſk of 4 = bs public Neal, perhaps 
for ever, want the informations, I concerved,. 1 


might give them: My time and ci Will 
not permit me to write and collate carefully and de- 
liverately : Since tyranny baniſhed me my native cbun- 
ff, 1 n 
F layed my ſelf out for completin ſtudy IY 

fie; for which, in a miniſterial — T Ad bee 
12 yed ſome foundation. : It is eaſier to conceive; than 
WY deſeribe, the uninterrupted ſeries of affliction, anxiety, 
2 | care, and perplexity, that has ever ſince attended me. 
= _ Theſe" confidered, it cam hardly be that 
= | this tract ſhould appear completely or perhaps decent · 
1 ly, equipped for à pu c appearance, before ſevere 
=_ e But, enn it muſt have been given, 
1 T hope the readers, if ſuch there he, will 
#3 think, that, in this premature 8 _ two 
1 eyils, Thave choſen the left. MUTT2<qie 1 batt 
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multitude of , wretched writers, Who are 
— ſome repriſals for expoling their = RET 1 5 


thx ror B51 Limp em, gr fey 
their favor: No; I invite them, or | 
challenge 


z, with all che juſtice, 


EN and their intentions, point out 
every error, I have committed, or the 
and ſeverely ſcan 2 of mine or 
though naturally 
they „ 
truths to light, they muſt, coincide with mine-inten- 
tions z who, however m 
nothing more in view. 


* author, Wben 
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multitude, that have greatly affected to 
undertaking, by threavening, if ever 
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a work, 


which they never ſaw à line, 


3 and that by ſtealth. A e. 55 


ntleman of no ſmall weight, as I am tod, in point 


— 


e ah chat the anſmer-to 


book, ſhould appear as ſoon as the book itſelf.“ | 
bop he ER t 6. 
if not 


_ ſhould by all means. be e: 
n of ** 


t - 


— A 4 


are able. d bring 
taken I may be found, hüte 


It is to be hoped, bis declaration will ach, the 
epretiate mine | 

publiſhed any. 
thing, to anſwer it. Some of theſe, 1 am told; have 
their Gels ready for the preſa, upon 


des. or cut of from, the * 
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on human errors, as ſome hafen PID 
 excrements of others; be nr the wn: 


ſertations upon their favorite all: healing waters — k LF 


them, to examine it with all. che f- ; 
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© But, this Is nothing to the magazine of thurider-boles, 
tat are ſtored up for me at Bath: There, a ſet of learned 
gentlemen, for none other crime, than that of differing 
from them in opinion; a privilege, become rbial in 
the profeſiion ; have not contented themſelves with the 
"the 1 of a ſtranger, in their city; but 
have chafed their righteous ſpirits, to a moſt tremendous, 
I dare not ſay unbecoming, pitch of wrath and 3 
tion againſt me; and now, heſitate at no ex- 
Preſſions of malevolence and calumny. Of all the various 
-natured means of detraction, that have yet been de- 
Vvſſed by theſe angry fages, the moſt remarkable, are 
the calling my moral and political character, and even 
mine underftanding, in queſtion, and attempting to caft 


reflections from my late profeſſion.— Who is this,“ 


ſays one, that is come to decry our waters? 
A felow,* anfwers another, © that wis forced to 
Ay his own country, and will never be quiet, till he is 
forced to fly this. —To this, I ſhall make no reply. 

1 have been forced to fly my wretched country. But, 


let the tyrant ſlaves that baniſhed me, tell why; and 


then, the judicious and diſpaſſionate may diſcern who, 
by my Exile, ſtands moſt difgraced.—* Ay,“ fays'a 
third, I have heared of him; no body will mind him; 
a mete mad man !”— How true this charge may be, 
'T mall not diſpute : In ſuch an accuſation, my plead- 
ing and mine evidence, in behalf of myſelf, muſt weigh 
equally light. Let then the world at large judge of 
me; while at Bath, I onely plead, Coram non judice; 
and, at the fame time, offer the patients of theſe pre- 
Judging fages, the comfortable aſſurance, that theſe their 
good doctors are hardly in any danger of ever be! 
mad: For, this extreme, the phlegmatic and the fool 
alike eſcapes.— However ſome of the Bath doctors 
may be divided in their judgement upon me, in the laſt 
inftance ; in another point, which is looked upon as a 
ſevere reflection, they are unanimous; that is, in 
pronouncing my name with a, The Apothecary.“ — 
A' terrible ſtigma ! —I proudly own the charge; I was, 
. : I hope, 
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I ſtill am, an A It had been happy x 
public, that they, who caſt this, as a term of 
— could ſay as much for themſelves: Since it 


is moſt plane, that he, who is not an Aporhecary, and 
1 not deſerve the name —.— | 


ers dre — ſoldier." ee 
prehehended for impoliteneſs, and 0 in their 
ive ranks, he amended his ſpeech, faying to 
one, O!] Sir, I miſtook ; you are a biſhop, not a 
ſcholar; and you are a general, not a ſoldier . The 
reader may avoid the application, if he can. And 
theſe good phyſicians, who diſdain to be a- 
may let their paſſion gradually ſubſide z - 
when I thus fairly ad vertiſe them, that their thunder 
will vaniſh without noiſe flame, or ſmoak ; that their 
whole train of is uſeleſs ; that their maſked 3 
batteries muſt be ſilent; when they examine their ma- 
gazines more and find that they have no- 
thing combuſtible in all their vaunted ſtores. Their 
lightening and thunder then, will be found merely 
theatrical; at moſt, a flaſſi of ſmoaky reſin, and the 
rumbling of a leaden bullet m an empey rank: Un- 
leſs they have diſcovered the meth making gun- 
powder without brimſtone. But come; the anger 
with the fears of theſe fretted philoſophers will by and 
by ſubſide; when they muſt fee, if not wilfully blind, 
that I went to Bath in queſt of phyſical * 5h not 
private gain; that in pure regard to the public, and 
for the general honor of the profeſſion, I did, and now 
thus endeavor to promulge theſe intereſting truths ; 
and eſpecially, when they find, that I do not in fact, 
decry Bath waters; but ſhew their powers in a diffe- 
rent and more juſt light; and if men will then worſhip 
images, what matters it of what materials the idols are 
made? Lot's wife is ſurely as good a divinity, as any 
thax can be taken out of the ruins of Sodom or Go- 


2 2 - morrha, 
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morrah. If they muſt have a Pagod, let it be a real, 
not an ideal one; the ſalt, earth, and metal in the water 
may ſurely be moulded into a more ſubſtantial, ſolid 
god, than imaginary,” or even real, brimſtone. 
But, that the impartial may be able to judge of my 

blameleſs conduct towards the frighted faculty at Bath, 
let it be remembered, that mine enquiries concerning 
their famed waters, were not made in a corner; nor 
any material riment or diſcovery I made, kept a 
fecret. Let whe noted, that I conceled nothing from 
any body, that aſked for ſuch information, as I could 

give in theſe matters; that I never declined making a 
ſeries of teadious and laborious experiments and demon- 
ſtrations, for any that aſked me, and that I publicly, 
repetedly, defired a conference with the gentlemen of 
the profeſſion of phyſic, in hopes of convincing them 
of their errors, or receiving from them, conviction of 
mine own : And, that mine offers were not onely re- 
jected, but that I was induſtriouſly avoided, by the 
generality of thoſe truſty miniſters of the favorite baths 
of Apollo; while I was in groſs terms, in mine abſence, 
abuſed by a certain anonymous, anomolous wight, who 
attempts by force to intrude into the number! 
Some may conſtrue this a kind of pride, or fome 
contempt of a late Apothecary. But, this muſt appear 
but an unjuſt conſtruction; if there was no reaſon to 


apprehend, that that Apothecary crept by illicit ſteps, 
from the miniſterial branch, to the head of the pro- 


feſhon. Beſides, it -muſt appear quite ndleſs, 
when it 18 conſidered, that the . of the 
healing art is ſo far perverted, at Bath, as well as elſe 
where, that theſe, once, miniſters of the faculty are 
treated by the generality of thoſe, that ſhould be their 
ſuperiors, with ſome degree of ſervile complacency. Of 
this, | dare ſay, I might have had a neighbour's ſhare, 
had I followed the profeſſion of pharmacy at Bath, But, 
theſe ſovereign Rulers of phyſic, theſe Prieſts of the 
myſteries, and Keepers of the Baths of the Sun, could 

not bear, I ſhould now be conſidered, either as a phy- 

* 3 <4 e fician, 
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ſician, or even as an among them. Let 
the Juſt judge the cauſe, and condemn, if they find, 
any part of my conduct, eee eee 166 
gentlemen, 8 ( 

The ſacred. regard and deference, ever due to the ; 
judgement of - ſociety, induces: me to think it incum- 

t upon every man to anc: to the wotld, ar af 
ſign a cauſe for, every part of his public conduft;—The-. 
method, I endeavor to obſerve, in this work, as Well 
as time and circumſtances would admit, will, I hope, 
appear tionable ; though I may not always have 
been found to purſue it with deſireable ſtrictneſs, 
accuracy, and nee My firſt care was to ob- 
tain and give the reader the beſt idea, I was able to 
collect and. convey, of thoſe bodies, by whoſe: means, 
waters are capable of being compounded. This is 
n 77 Ali f 
After this, I endeavor to give the cleareſt don of 
water, by explaning the nature and properties uf Sturix 
Wartzr. In which, I do not pretend to be an origi- 
nal; but, ly acknowledge, in this, as well as 
numberleſs other inſtances, having received many and 
great helps from HorrMan, BoERHAAVE, MuSHEN- 
BROECK, and others; which I Fave endeavored to 
arrange in the ſulleſt force, in which I was able to place 
them, to illuſtrate the ſubjece. 

This done, I next procede to WEWH the, moſt fan 
miliar and rational method of ExAMINIx o and cyoos- 
iNc StwpLs Warzzs in general; in Which, J have 
rather inclined to prolixity, perhaps fallen into repe- 
titions, rather than by a too great attention to conciſe- 
neſs, or a too rigid adherence; to formal rules, omit 
giving the fulleſt information in my power. 
This * not ſome others, from the ſame 4 
may probably prove teadious and heavy to the learned 
in our way, 1 ever it may hape to fall into ſuch hands. 
— ſcope was large. The eld uncultivated. I ſpared 

o pains upon it. And, I hope, it will be — to 
— though perhaps in much rude diſordet, a kind 
of Hrn Pays1co-Cutmica, if not the whole 

a 3 art 
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art of chemically proving waters, in general, whether 
Aſter examining the ſimple waters of the city of 
London, upon the plan layed down; L thought it juſt 
to explane the uDICIxAL QUALITIES and vszs of 
SIMPLE WATERS, and the various methods, antient and 
modern, of adminiſtring or applying them, whether 
internally or externally. In all this, I ſhall be found 
indebted to many of the beſt writers, that have gone 
before me; eſpecially, where I am forced to offer ſome 
ſketches of phyſiology as well as pa | ga 
The ſimple, as the baſis of waters, 
being thus fully explaned; the nature of the medicated 
waters becomes more comprehenſible. The tranſition 
from thoſe to theſe appears eaſy and natural. I begin 
then, with the moſt common and ſimple impregna- 
tions, and purſue the enquiry, a Notis ad Ignota, to 
the moſt complicated and ſeeming inexplicable compo- 
ſitions of mineral waters, that came in my way. Surely, 
the attempt, if not the performance, may hope for 
ſome degree of the approbation of the judicious And 
none other can be acceptable. | 
explicit: Which led 


In all this, I have labored to be 
neceſſarily, into repetitions and 


&h& i 


me unawares, if not 
rolixity. They that will not accept of SwirT's apo- 
ogy for writing a long letter, may lay aſide the teadi- 
ous book, which I had not time to ſhorten. 

J well foreſee an attempt to write intelligibly to the 
vulgar in their own tongue, will be condemned by the 
generality of thoſe, who chooſe to write in the dead 
languages, and dread nothing more than their works 
being made to fpeak Engliſh. The chief cauſe, that 
ſuch affect to aſſign for this, is the fear of multiplyi 
the ſhameful number of deſtructive quacks, that dif- 
graces, and tends to depopulate the ſtate ; while, with 
the unthinking, it glances ſome obloquy upon the heal- 
get, | "8 
I can not, in all this, agree with theſe learned gentle- 
men. It is certain, that to thoſe, who are maſters of 
the Greek and Latin, it is much ore eaſy to treat a 
| £4 phyſical 
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hyſical ſubject, in either of theſe lan in which 
moſt of ot original writings are Wan ein in am 
of the modern tongues; ours; confeſſedly the n 
copious of all others, not excepted. And, ' whoever 
is moſt perfect in our tongue, muſt find it molt difi- 
cult, if not impoſſible, to explane all ——— ſubjects 
clearly in a language, which muſt be 8 
terms from the original fources, whence tlie ſci 
Fr een ic 
1 ſince we have framed or adopted terms, that 
are become ſufficiently — why ſhould we he- 
ſitate at propagating the knowle any, eſpecially 
of this 5 ufo of all arts > Why ſhould: we 10 
endeavor to make all Engliſh ? And if we can 
not bring ſciences and arts down to our lan 
| what hinders our raiſing our language up to them) 
It is feared, - Be tlemen, that it may multi- 
ply ö — 5 I think otherwife. T am not ignorant of 
the ſufferings of the duped populace in this inſtance. 
No man can be more ſenſible of the evil, no man more 
laments the degeneracy, the univerſal depravity, the 
total perverſion of all order in the oeconomy of phyſic, 
in theſe kingdoms. It was this firſt moved me to draw 
my feeble, juvenile pen to ſhew the neceſſity of a refor- 
mation. In vane, did our wiſe forefathers divide the 
practice of phyſic into three parts, giving up to their ſer- 
vants the mechanical or miniſterial branches, that the ma- 
ſters may have more leiſure to attend to the more mate- 
rial, the judicial parts, and to the culture, direction and 
ſuperintendence of the whole. We have lived to ſee all 


3 . 


this reverſed. And all run into confuſion, worſe than 


imitive! We ſee the ſhops of apothecaries in particu- 
ar, and their whole province, ſo entirely d, that 
the generality are as ignorant of the real buſineſs of the 
apo „as any of the worſt bred phyſicians can 


be ſuppoſed ; fo that the beſt preſcriber can hardly 
* In. a pamphlet, intituled Puanmacc asTix ; of, the Office, 
Uſe and Abuſe of Apothecaries explaned, &c. Dubl.n, 1743. 
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confide in his own preſcriptions; when their effects 
vary, according to the character of the ſhop, in which 
they happen to be diſpenſed; whileſt the owner, per- 
| haps without any one of the requiſite qualifications, 
for any one branch, takes upon him the whole! What 
ſenſible man does not feel the dire effefts of this con- 
fuſion ?— Who does not wiſh to remedy the preſent, 
and to prevent the growth of this ſpreading, evil? 
I do. And if reaſon and the authority of the legiſla- 
ture do not ſoon put a ſtop to this inverted practice; 
if the apothecaries are encouraged to quit their proper 
ſtations, by being thought fit, and preſuming to per- 
form the functions of the phyſician, as well as of the 
chirurgeon ; I think it will be incumbent on the phyſi- 
cians to moderate their own fees, which may be done, 
at the ſame time abridging the quantity of medicines, 
and the expence to the patients; by reſuming the 
branches, given into unworthy hands, and furniſhing 
their patients with ſufficient and adequate remedies, 
prepared under the preſcriber's eye, without any addi- 
tional charge to the ſick. | 
This, I propoſe, as one, though the ſevereſt and 
laſt, remedy. One, by which apothecaries muſt be 
reduced to their primitive ſtations, and the public muſt 
be better ſerved ; though at the expence of the phyſi- 
_ cians, and to the prejudice of the public in the end: 
This muſt effectually put a ſtop to one branch of quack- 
ery, and prevent the growth of others. But, as it 
muſt embarraſs both the ſtudy and practice of phyſic, 
already, in ſpight to the ſtricteſt regularity, too exten- 
five for the ſhort life of man; I propoſe the trying, as 
another, and a milder expedient, the writing upon all 
bs matters in as plane Engliſh, as poſſible ; as the 
ureſt means of expoſing quacks, and raifing the duly 
qualified, the real phyſicians, to the higheſt, the deſerv- 
ed eſtimation. For this, we have the example of our 
predeceſſors : What Roman phyſician was ever known 
to write in Greek? What Greek, in Arabic ?— What 
Arab, in Chaldaic or Hebrew ?— Nane, that we know 


of: 
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of: Each wrote in his native tongue, Each was re- 
vered in his native country. Thus Aviczx, Msux, 
HiepocRATES, Gal EN, Ctrsus, &c. were admired . 
by the then preſent, as well as bleſſed by all ſucceding 
generations, for the ſervices done their reſpective coun-. 
tries, and mankind in general, in their works. 
| Let Britons go and 90 U lkewiſe.— Let ds cultivate 
our own excellent language, and publiſh whatever we 
have to offer the public, in the vulgar tongue, This 
will make it the intereſt of foregners to ſtudy our lan - 
guage z which may thus in time become as unyerial, 
as our extended dominion on the main. | 

This can never be thought to ſerve the intereſt of a. 
degenerate race of quacks, On the contrary, it will 
_ the public to detect their inſufficiencies, as well 
as their fallacies. Beſides, it is a ſuperficial knowledge 

in phyſic, that makes men turn quacks, with the ſcan- 
Ks urniture of a parcel of recipes, or truſt to thoſe, that 
are not better ſtocked. Enlighten then, their 9 9 
ſtandings further, remove the vane notions 
ries, in «phyſi: ; ſhew the dignity, the Vat the 
difficulry of the taſk of preſerving or reſtoring the 
health of man; and who 19 will venture to quack 
or be quacked ? 

Theſe, with other reaſons, duce ! me to offer this 
ra. to the public, in my native tongue. And, I 

1 8 mine intentions will make it acceptable to the 
judicious and public - ſpirited. — Let che galled jades 
wince | 

As I wiſh to ſee our language further improved than 
it is, I have taken ſome liberties with the orthography, 
in which, 1 am hardly authoriſed ty any authentic 
precedent. For theſe, ſeeming innovations, the public 
will accept mine apology. . 

The modern Engliſh is probably leſs of an original, 
than any living language in 3 We have bor- 
rowed from all the living and the dead, And it muſt 
ever be much to our honor, and keep us clear of the 
imputation of plagiariſm, to continue the words, we 


in- 


\ 


XXVi P.R.E, FA, Ce. 
introduce from foregne tongues, as near the originals, 
as the too indeterminate idiom of ours will admit. 
This will make our language more eafily acquired 
by ſtrangers, as it muſt become more intelligible to the 
learned of all nations. And this will keep us clear of 
deſpicable Galliciſms, in avoiding the vices of that 
tongue and people ; who, like us, have been forced to' 
inlarge their language, at the expence of others; but 
have not kept near the original, in ſpelling or pro- 
nunciation. Shall we borrow and retain the faults, 
the corruptions of the French ? God forbid !— For 
my part, I ſhall oppoſe and reject them, wherever I 
meet them. And in this inſtance, inſtead of taking 
from them, the words, that they firſt ſtole from other 
' tongues, and mangled without rule or ſenſible deſign; 
though all qur greateſt writers have adopted them, I 
chooſe to depend upon the original, rather than im- 
plicitly receive the corruptions and inelegancies of any 
new or borrowed tongue, however I find it in faſhion. 
But, Galliciſms are not the onely corruptions, crept 
Into our language. Our own poets have taken moſt un- 
pardonable liberties, in miſpelling and otherwiſe lopping, 
and cropping of words, to adapt them to their rhymes 
or numbers, or to make them run the ſmoother in their 
jingling lines; in which the lower claſs eſpecially, have 


This may be eaſily conceived by reviewing the unna- 
_ tural participles commonly formed of the verbs, to fix, 
to mix, to loſe, to toſs, to lop, to crop, and number- 
leſs others. I ſubmit it to the judicious, whether it be 
more juſt and eligible to follow blind cuſtom, or ta 
am at ſome deſign and rule, in theſe matters, 
I know, the novelty, the ſeeming innovation, will 
meet it's objections. And it will to ſome appear moſt 
daring and preſumptuous, if not impudent, to attempt 
to ſwerve from the ſpelling, received and eftabliſhed 
by the many great authors, which this and the preced- 
ing century have produced, | 


Let 


generally been more mindful of ſound than ſenſe. 
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Let it be remembered, that our language, by none 
other authority, than that of thoſe, who, th | .he 
to write in it, has gradually changed from the days off 
Chaucer, to the laſt century, perhaps to this. This, 
upon the whole; has not been condemned: Our tongue | 
18 confeſſedly improved. But, no man will ſay it 18 
yet perfect. Let then every writer propoſe his cor- 
rections and amendments of our ſtile. and diction, to 
the public; without chat religious, or rather blind, at- 
tachement to the authority of predeceſſors, with which 
ſome ſenſible men ſeem pinioned; till the legiſlature 
ſhall think fit to eſtabiiſh a general ſtandard. 

In matters of any weight, precedents, which have 
not their foundations in truth and reaſon, ſhould be of 
none authority, with men of ſenſe. Otherwiſe, there 
can be no chance for a reformation in any matter, that 
has the grave ſanction of time and cuſtom. 1 hold 
myſelf no further bound to write as my predeceſſors did, 
without the concurrence of my little ſhare of judgement, 
than our thought themſelves obliged to follow 
one another, in theſe inſtances. He, that anſwers 
himſelf this queſtionz why did not Spencer follow 
Chaucer z Milton or Cowley, Spencer; or 
Pope or Swift, literally follow the ſteps of theſe ? will 
mine anſwer for ſwerving a little from the modes, 
_ the authority of, ſuch had eſtabliſhed -for fpel- 
13 let it be conſidered, that in moſt of the 
ſubje& matter of the following work, I have the au- 
thority of the dead and living writers, almoſt to una» 
nimity againſt me. Shall their authority and the in- 
fluence of cuſtom ſo far circumſcribe me, that I ſhall 
not examine this matter, but be obliged to ſubſcribe to 
all the errors of grey bearded predeceſſora, content. 
my ſelf with a Sic voluere patres?— I believe this will 
hardly be infiſted on, in the one inſtance, more than in 
the other. Except at Bath; where it ſeems, it would 
be moſt pleaſing to the city, as well as to the guardians 


of her health, to let their waters be ſuppoſed, as aſ- 
ol +... NN. 
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ſerted to be, impregnated with ſulphur.— Is it not to 
be deemed moſt audacious to oppoſe the weighty au- 
thority of all the learned and great writers on this im- 
portant ſubject ?— Is it not rather brave, Juſt and ne- 
ceſſary to oppoſe the tyrant cuſtom, whereſoever he is 
found to rear his obſtinate, hoary head, in defence of 
error or ignorance ? This have I done: No more. 

It will probably give the ſenſible and humane reader 
ſome diſguſt, as well as pain, to ſee the long catalogue 
of errata, that disfigures this work. I wiſh ſuch may 
not be offended, by finding many more, which the 
author, for want of time and leiſure, or from a natu- 
ral partiality and blindneſs to his own faults, muſt have 
e logy for theſe, I muſt requeſt 

As a er apology for theſe, I m dene 
ſhould be conſidered, that this work, th partly 
begun upon the continent, was undertaken, long ſince 
my return from my ſtudies abroad; which is now a- 
bout three years: Since which time, I have given two 
long, laborious courſes of chemiſtry, and am now en- 
gaged in a third. It is eaſy to conceive from theſe, 
and the ſhare of practice, with which the indulgence 
of the public has ſince intruſted me; what a variety 
of avocations from this work, muſt have always at- 
tended me. Such errors as might thus be occaſioned, 
by the printer, by the author, or by both, demand 
ſome lenity in the correction. But, this is ſubmitted 
to the judgement of the reader; for whoſe informa- 
tion, I determined to expoſe ſuch errors and omiſſions 
as occurred to me, as near as might be to the front of 
the work; where he may read grief with conviction in 
2 _ Fa i ek naw! 
If any are humane ic ſpirited en to wiſh 
this work correct and —— 7 — and 
amendments ſhall be gratefully received, and 
publicly acknowledged, if the book lives to underga 
another edition, | . 7 
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Neuter ſalts, $45. 
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51, to 55. The order of the affinities of acids, 5 56. 
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Of Warts in general, p. 23. 


Water, it's names and definition, $ 1, to 6. Diſtinctions, 
$6, to 14. Dew, 5 15. I. Meteoric waters; Rain, $ 16, 
to 18. Snow, Hail, Froſt and Ice, F 19, to 24. II. Ter- 
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Water very heterogene, 5 85.— It's fluidity owing to fire, 
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the moſt ſuſceptible of motion, 5 160, 162.— Ted by 
bydroftatic experiments, 5 162. — by the air-pump, 
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? 165.— The meteoric and terreſtrial compared, 5 167, 
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grees of attraction or affinity thewn, ibid. 5 1759 40 195. 
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2 3 
turaliſts into three 


3 A general lach of Salts, 
by they adhere to the earth or other bodies, and 
| —p ua imbibe their groſſer 3 the matter 


by 2 pores of the leaves, buds or er bak. Ude dr Under this 


head, are comprehended all herbs or plants, ſhrubs 
or 7 and their different parts and productions. 
$ 4. 3. The animal, ſo called from its having life 
and motion, is an hygraulic body, which, like the ve- 
getable, is — to take in the matter of nutri- 


n 
i Feten tin Nin ii . ig | ＋ 


the roots of vegetables; partly of a more bro 


from the air by the lungs, or by the pores of the ſkin; 
and ſubſiſts by a contmual determmate motion of fluids, 


| elaborated within itſelf, through certain canals ; the 
ſeveral parts of its 88 at ſome time of its ex- 


as Ta che e add a foarch lan aa a br bald 


the atmoſpheric, or meteoric; but this — not very 
material; ſince all the bodies we find floating in th 
fluid; may be nerd ein their SES "the 
Kart. 

theſe 


ſuch 2s we fecerv8 immedi- 
ately from thence, err as 
7 Hori na falts, Rang SS 2 


6 incor vibly ghee dir number and 
ty Fat bo to All thinking” men, mut 
, the philoſophical 


gt nn reared 
C "of cert or m 

_ "fences, not excretling four ih nat; - Theſe pri- 

bon Ms effelices. or conſtituent pa H bodies ae 

_ and indiviſible, perfectly fim- 

z, endyed with ceftuin determinate 


2 \ 2s Srawity, dition repulfisti fe, 
: le pe to Have been e een. 
| dy" 

$ have acktiowledged, Hirſt / principles 


ences of: boglies; under one name m_ 


| 4 


A ne . h F 
mer. Theſe were the elements of the Peripatetics'y 
the atoms of Democritus; the monades or unitates of 
oras and others; the materia prima of Deg 
Cartes, und the hard primary particles of ar inet: 
ul NEWTON, 
$8. Bzcuzx' has thrown che cleateli-tight up- 


R E e hs Eb 
are, YOU 


9. I. 3 3 
1 — II. The dry dente principle, which conſits of 
thee kinds of carchs W theſe are, 


6 11. 1. Tera phimna, che primtary,! or' Sies 
earth; which he looks upon as the baſis or matrix of 
all other earth, and conceives to be the falt princi- 
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obſcurely known, under the name of ſulphur, in t 
1 of bodies. But, 
00 


tables and animals abound with this princip le; | 
2 eee - 1245 
are exe m it. 
the fame in ile ge of the three kingdoms, 1 
41 hlogiſton in any degree 
if air be exc Metals 0 rived of it are — 
to es "wn loſe their metallic ſ — 2 
3 other properties; 8, N. 
r — 
rties. To give one familiar inſtance for all. Lead 
calcination loſes its phlogiſton, and becomes a re 
calx ot mineral earth. If this be fluxed with any in- 
Aammable body, oil, pitch, wax, fat, wood, bone, 
8 3 2 or 


acc i 0 1 F.. —- ot oo 
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nme 


4 
or mineral oil or bitumen, it reſorbs the 1 
principle, and becomes perfect lead as before. But, to 


ive an experiment within every perſon's compaſs, Let 
bo ſealing wafer be ſet on fire in the flame ef a can- 
dle, and then held over a piece of paper; it will be 
found 5 — | A art little 
obules of melted lead will drop upo p 
he reaſon of which 1s, the wr bs collins =o 
read lead; to this either the burning flower in the 
compoſition, or the flame of the candle, or both, give 
what the calx wants to complete or reſtore the metal, 
the inflammable principle, which this ſhews to be the 
ſame . r the 
inflamm principle, ul princi Or 
phlogiſton, — 4 pr rams o1ac1 an 4 
$ 13. 3. Terra tertia, the third or mercurial earth, 
or metalliſing principle, from which metals derive 
fluidity, without humidity ; by fire, fuſing or running 
with it, as fluid, yet as dry as mercury or quickſilver; 
without it, remaining in earths, calces, in the 
ſtrongeſt fire. This may be the principle, called by 
others, mercury, or ſpirit. It generally accompanies 
the phlogiſton, from which it ſeems inſeparable. 
$ 14-- Should I enter upon the demonſtration of the 
being and attributes of theſe principles, it would lead 
me into a diſquiſition too remote from. my ſubject, 
and too tedious to the reader, whom I muſt, for fur- 
ther ſatis faction, refer to the works of 'BxCcHER, 
STAHL and Horr MAN. Here, it muſt ſuffice to 
ſay, that, from different combinations of theſe four 
principles, or ſome of them, in various proportions 
and manners, all created beings are held by modern 
philoſophic chemiſts to be originally produced; and 
that into ſome or all of theſe principles, all bodies are 
reducible, by art, as well as nature - and that there 1s 
in nature, a conſtant regular ſucceſſion” of creation ot 
generation, and corruption or reſolution of bodies 
throughout the univerſe, -from, and into, theſe — 
e booyr „ wand aig; 


4 gonaral Ted of Suits. + 6: 
ciples; for, the deſtruction af one dody becomes ay 
means of an other. 

$ 15. Thus far I held it ee Whekes 
mical idea of the diviſion of natural bodies, and a 
general notion of their creation and reſolutium. More 
does not properly come within the ſcope of my pre- ; 
ſent intention, which is only to inquire" into the na- 
ture and properties of water. But, before I enter 
upon that ſubject, I ſhall endeavor to explane the 
nature and properties of ſalts in general, as the prin- 
cipal means, by which water becomes compounded, 
as well as „Ae en 
poſition of that fluid. | 
816. By ſalt, we underſtand a body which is ſapid 
or ſavory, that is, imprints in ſome d a ſenſe of 
corroſion or irritation upon the palate, from its ſolu- 
bility, without which it could impart no taſte. Salts 
therefore in are ſoluble in water; and fuſible 
in the fire, and miſcible with ſuch carths- as bear af 
finity to their particular baſe. - 

51. Every ſalt is n 
aqueous principle, united with the firſt or vitrifiable 
earth; ſometimes with that alone, and ſometimes com- 
pounded with ane or more of the terrene principles 
whence the great diverſity of ſalts ariſes. 

F 18. The chief criterion of ſalts, their great at- 
3228 
f B 
n wn Frags uy od tr 
their ſolution alſo in water, ariſes from the. attraction 
their terrene principles hold with other ſimilar bodies. 
9 F 19. There is a very great variety of ſalts, which 
F the one from dhe other. - 


6 20. I. . Firſt, they are Aiffinguiſhed, Ae ae 
manner of their production, S e 
nnn 
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821. 1. The natural, are thoſe, that are found in 
the nature bodies of the-different ene {pome: 
8 22. e ned are thoſe, thiz areexira 
ed or elaborated by art out of any of the natural bo: 
dies, by ſolution or clixivianon, by incineration, fer- 

mentation, putrefaction, . diſtillation or other _ 
tion of art to which may be added, | 

$ 23. 3 . Such as ate partly indebted to mnmirey und 
party to. art, for ther produdtion OY 
ey „„ 


$24 HI. The ſecond anden of fats wifes fen 
the bodies or kingdoms, whence they are produced 
or extracted; theſe are 7. Mineral. 2. ogeralie. 
$6 Animal. 
525. 1. Such ſalts, a are foimd in dhe tb, & 
ade ot. extracted from any foſſil rare called 
mineral. From this fource, all ſalts are found to have 
deduced their origin, however | Tyr GEO | in other 
| Sadie Mares! end diverſified, : | 


$ 28. III. Salts. are kkewiſe 1 by wer 

1 erent degrees of permanence ies in th 
fire or open air, into 

. $29. 1. Fixed ſalts, which ſuffer no effential 

| alteration i in pure air, no Joſs of ſubſtante'by the ut- 
moſt degree of heat, unleſs flame be reyerberated up- 
on them; as all the fixed ſalts, made from the aſhes 

pf calcined vegetables. 

98 30. 2. Volatile ſalts, which are not only ſet in 
motion and diſſipated by the ſlighteſt heat, but fly of 
if expoſed to the open air; as ſalts extracted by pu- 

. #refaQtion or diſtillation of vegetable or animal bodies 

and the like, 7 $ 
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We 4. 1. The OT BEN 1 
8 A The fiſt is that yulgarly denominated * 
the mineral ſuhſtances e it is malt commonly 
extracted, the acid of ſulphur or. xitriol or alum, . ge- 
nerally known by the names. of 1 . — 
or ſulphur. This is the upiverſal __, g 
the whole creation. It is,called aerial 
frog. its abound in ayolaule form. Nin ce rug; 
primogenial, from as being the 
[lc whence all 1 ry . This 551 
to be .compoſed. ſimply 
the firſt, or mineral dale db, al. f 
[= nog volatile or fixed, t „ 
8 36. The. ſecond is che acid of nitre, v 
ed ſpirit of nitre, or aqua fortis. Thi 


rracted-from the ſubje®t, whoſe name it 


phlogiſtic or inflammable pri . ns 
putrefaction. lt is never found pure in nature; 3 
1 — e fome FIT 

4 an 


* 
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. wow 


A vegetable. Theſe are either, 1. Native, or, 2. Arti 
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che lage, 
e ee, Such 


2 — — * 9 * .. 
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in this form, it is ever th be look - 


N 
upon as a creature of ft. 


= 1 3. The third is the acid of ſea falt, called a 
ö 4 "A : 


ly its ſpirit. This is extracted from the ſubject 
Whoſe name it bears, by the ſame means as the acid 
of nitre is drawn; and is judged to conſiſt of the 
verſal acid, 


ſubtiliſed by its union with the third earth, 
14 ir nn 


metallics. This is never f 
zure in nature, more than the acid of nitre ; 
fike ther, is Tornd witied i es ſubject with a 
mineral alcah, or like the acid of nitre, with a calca- 
rious baſe : ſo that, like the preceding, in this form, 
it is to be looked upon as a child of arr. 
8 38. 2. The ſecond claſs of acids is the 


r 
639. 1. The Native acids are the juices 


: s of various 
plants, as well as fruits; fuch as thoſe of the dock and 
common ſorrel kind, as well as wood-ſorrel and o- 
chers; thoſe of berberies, gooſeberries, corinths, cher- 


ries, apples, pears, oranges, lemons, and the like. 


To which may be added, thoſe acid liquors, which 


diſtiflation, in 3 naked fire, are obtained from m 
egetables, "eſpecially the hard wood. Theſe are al 
N 1 ns of, the univerſal acid. * ww 3» 1 III 
4. 2. The Attificial acids are thoſe obtained; by 
auſtere and: other taſted 


94. 


Aer 4 g f ; | : 5 

mals, 48 rennet; and the acid, which, by waſhing or 
Ae er an de Gemen "rom al Nat mel 
With ſtings, artienlatly * ants. Fo wich may be 


ated, the acid demonſtrated by Howpzxs in the diſ- 


tillation 
2 
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— > 
cillation of blood; and thut from urine im e 
falk , the baſis of Den Mob >. r 


deere 66 nos, erde e 
os Greeks, — — or the, of.oup- 
Janguages as if one ſhould ſay; the kalarithe: gale. 
. and 
ebullition,” ö ſalta. 
ogra, — — ns ud eilt A 5 l 
9.43. Firſt; fixed ; which ,may be diſti in- 
0 Native or Mineral, and Artificial or Vegetable. The 
Native or Mineral alcali-is the bafisof common falt, che 
nitre of the antients, not unlike the ſoda or kelp of 
the moderna, or the alcaline ſalt fonnd in moſt Mine- 
ral waters. . I ͤ ͤ Ä—— Wer 


ary herb, ſhrub, tree, or :other vegetable. — 
tion ; except ſuch - as yield a volatile alcali : 4 
ford no fixed ſalt, and the marine and ſubmarine 
plants, whoſe ſalt is of the nature of the native or mine- 
ral alcali. To this claſs belongs that faſhionable medi- 
cine, to which a whimfical and unmeaning name is given, | 


thiops vegerabilis : this, called by whatſoever name it 
. is none other than ſoda or kelp, n 


Fixed alcalies are to be compoſed 
—— er wr of pliegton 
le vitrifiable earch. 


united with the 
| Fu Secondly, volatile alcaies ; thei cre whats. 
ed by putrefaction, or combuſtion of all vegetable and 
animal bodies, by diſtillation of ſome vegetables, ſuch 
45 the creſsy radiſh and muſtard kinds, the onion tribe, 
Cc. that of ſoot, and that of all animal bedies in general. 


And is ſuppoſed to conſiſt of a ſaline fubſtance,  fub- 
 tiliſed by the union of the inflammable chicf- 
2 or fire. Rut chere ia, be- 


des this artificial, a natural kind: 0f Wells del. 


„ 
See J. A. Schross za. M. D. Loyd. Didſert. inaugural. 4 
4 L Lugd. * 2 5) HL ee ant 
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to  \ general Lues ef Salts, 
urttibutedd to the place whence it is obtained, the mi · 
r 
found alone; it is or 
with: — vegetable or animal bodies 3: ſuch gs 
different perrifications of thoſe ſubſtances. Some doubt 
us exiiſtence in nature; but, with what propriety may 
de judged from the native ſal ammoniac. which like 
che artificial, conkifts of a wehe 3 — he aa 
of ſea.· falt. | 
& 45. 3. Neuter ſalts are-thoſe that an:comprſin of 
acids and alcalies, but partake of the nature uf neither; 
being a third ſubſtance, reſulting from the mixture, 
Which is of a middle quality, quite neuter; whenct 
hey are called ſalia neutra, media and-enixa; Of theſe 
there is an almoſt mfinite variety, from combinations 
of all the different acids with all the various alcalies, | 
as ſhall be further explained in the ſequel. - To theſe 
ome add the ſaline concretions from the ſo- 
Jutions of various earths and metals in acids, 2 
them compound, terrene, or metallic: n n 
impropriety. 1 
8 46. Omitting ene be- 
— — relate to natural hiſtory, and natural phi- 
— — to chemiſtry in particular, 1 ſhall 
properties of ſalts, which more unme- 
828 to Our ent purpaſe, 1» TINTED 
I 47. 1. With to the acids; theſe all readi- 
ly unite with water, they all abound with that 
principle: for, by accurate obſervations of Hon 
and Borrnaave, the ſtrongeſt and heavieſt acid, the 
moſt concentrated oil of vitriol, does not contain a- 
bove one half genuine acid, the other being entirely 
water. Spirit of nitre conſiſts of ſome what above one 
fourth 11 pure acid, and ſomewhat leſs than three 
ſourths water. Spirit of ſea · ſalt contains better than 
a fixth of the acid, the reſt is pure water. And in 
one ounce of diſtilled vinegar, there are: but about 
grains of acid, the reſt is water. 
SD 8498. Acids, from the attraction between their. ter. 
Wer bene baſe and other earthy bodies, diſſolve and unite 


* Kah 


wi 


# jenerdl\Idew- of Salhs. 


11 
ä hich varhons- Hires, avcording.to their differdit de- 


grees\ of affinity. As ſolvers, They all act With ine 
rae force moſs pon fixed und voti 
eartiu, ſofrer Nones, mid We Mess 

apr he pit wk, ſtroagly attract. and conife- 
quently ſodneſt difſolve or unite wach; 24. Me Theed A- 
calies, and of theſe, the vegetable, chen the mi- 
r , pe ety 
and of all others quicklime; <gg-thelly; 
5. crabs eyes $ 6. and laſtly; Prop 
4 29: Moſt metals, und ernte Abhang, are 
kkewiſe in Gene manjers nud detpees ect by 


theſe-acids. VIONID A258 2: | 
vegetable, 


el. A&A Af 3 wh. 4. i. A" ts. ti 9 th 


$ 50. „Al der acids; Aether müinsbel er 
at more or dend capable of diſſowing Zine or 
and, in forme marmner, lapis calathinaris, | 
Hour! alanine; calamy, or cadiny, | 
$51. "The vitriolic aeid is dy iſelf capable of d. 
being aer dy ier, Wer hh and eas; and, with 
 -fome t of art, t Which nothing in nature 


mahagemen 
5 ho er 1 N ſilvet, tin, lead, - 
and regulus of antimony. 


8 5. But, che order of uttradtien, ant hend - 
A power of this acid, ſtands thus; r. with the 
inflammable principle; 2. with fixed alcalies'; 5 with 
volatile alcuſies; 4. with abſorbent earths ; 5. with 
zinc; 6. wich tro all which it attacks with ſuch 
force and rapidity, as to diſſolve them with eaſe and 
ſpeed ; 7. then ſlowly and difficultly copper, and not 
without peculiar management; 8. lead; 9. quick - 
filver; 10. filver; 11. tin; 12. regulus of antimony; 
wherefore we find no natural ſolutions of theſe, 8, 9, 
Ec. in this acid. 

85 53. The nitrous acid diffolves, r with the 
incomplete metals, Zine, Glen per, .* of, but 
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not crude, antimony, all the metals complete and 
e except gold. 
8 54. But, the order of its: attracting and diflolving 
. ſtands thus; after the alcaline fa alts and terrene 
9 Srenr de falibus, 
7 TS ſubjecte, 


© « 
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order as the preceding 


5 


and diſſolves, 1. zinc; 2. iron; 


— 
ution of 


» 
5 
16 


the other acids, and likewiſe the metals, complete and 
incomplete; but in. a different order and-rmanner from 
the others; 1. it moſt readily diſſolves iron; 2. more 
Teadily than the vitriolic acid, diſſolves 3 3. tin; 


4. regulus of antimony; but, 5. more tardi a 
ficultly, lead; and 6. moſt difficultly, ſilver; 7. quick - 
ſilver, and united with the nitrous acid, when it 
ſtitutes the ſolvent called aqua regia, not otherwiſe, 
it diſſolves gold. Yet ſome of theſe metals and me- 
talics, with which it is ſuppoſed to correſpond, in the 
conſtituent terrene, the mercurial, principle, it can- 
not diſſolve, unleſs in the concentrated ſtate, or when 
they are firſt divided or diſſolyed by other ſolvents. 
| Thus it precipitates ſilver and lead diſſolved in the 
acid of nitre, unites moſt- intimately with the magiſ- 
teries, and renders them volatile; it precipitates mercu- 
ry diſſolved in the ſame acid, but ſoon after rediſſolves 
it; and being in the concentrated ſtate united with tin, 
regulus of antimony, or quickſilver, it renders them 
likewiſe volatile or ſemi-volatile.* The order of its 
attraction, as determined by M. Geoffroy in his table of 
affinities, ſtands thus; 1. tinz 2. regulusof antimony ; 
3. copper; 4. ſilver; g. quickſilver ; and. gold. 
But, it muſt be remembered, that the abſorbent earths, 
as well as the fixed and volatile alcalies, precipitate 
theſe bodies, diſſolved in this ſolyent; and particu- 
larly mercury ſublimate, which, with the alcali, 
gives a brown orange colour, with the volatiles a very 
white magiſtery. It is alſo to be remembered, that 
LY | | 1  213:11] een eee 
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this acid, no more than that of nitre, is fbùnd diſen- 
from an alcallhe or Crreng buſs in nature; and 
chat therefore we are not to look for metalſie ſolu- 
duo in this acid," more chan in that i nde, ſponta- 
ncouſly or naturally. * gt 
$ 56. In all theſe caſes, the firſt in the order is 
reckoned to ſtand firſt in the claſs of affinity, or at- 
traction, with the ſolvent. The firſt then, interpoſing 
between the ſolvent and the ſecond, will diffolve the 
union, cauſe a ſeparation and "precipitation of the ſe- 
cond, 4. e and take its place." Thus wilt 
the ſecond precipitate or f 
3 — — n 
m examining waters _—_ 
on. | Sor ti] — waters.” 48A. 
957. Ler.us nexe conficer thc eliviprodurtd by 
the unions of theſe different ſalts, the one with the | 
other, or with divers terrene and metallic bodies. 
8 58. All the acids attack all the alcaline ſalts ub 
abſorbent earths, and the mineral acids in particular, 
moſt metals, with ſuch rapidity, as to cauſe an efferve- 
ſcence, with a frothy ebullition; but differing in de- 
When the conflict ceaſes, and is not revived 
upon the addition of new matter, the point of ſatura- 
tion is ſaid to be hit, and the ſolvent is then c 
with as much of the ſolvend, as it is capable of 
taining in a ſtate of x Reon cad pair: co 
$ 59. From theſe ſolutions, — A 
ther qualicies ariſe All dra; as n'being _—_— | 
with alcaline ſalts, or abſorbent * van lay ide cen 
acid taſte and corroſive quality, and put on a ſaline 
taſte, with more or leſs bitterneſs, and become ora] 
ive to the taſte or touch. Theſe are neuter ſalts. 
$ 60. To chis there is one exception; the witli 
le acid with a certain earth, of the limo-cre» 


taceous kind, conſtitutes chat auſtere, rough _ 
called alum} 56 


y 61, The fame add, with iron; yields a mid 0 


lweetiſh ſtyptic; with a ſeptic ory pant cy 5 
— a cauſtic. OTH ni. Tae 187. - 
; $ 4 


8 100 Wiſh copper. r re 
«yon tops 


e 
air, queice or run 8 
the vitriolic acid, with lime, — other cales - 
rious earth; and the baſis of alum, wi 1 
ee e RR as well ag in 
um 95 of 

$ 65. The vitriolic acid, with fixed, native, or mi- 
neral alcali, forms the neuter ſalt we find in moſt 
mineral waters, which is analogous to Glauber's or 


1 9 


A (gente Its of Salln 
8 62; The acid of nie, with lead, affards 4 fett“ 


14 


mY" The: acid. of galt., wöh iron, conſtitutes 4 
; with regulus of antimony, à powerful ſeptic; 
with mercury, a formidable cauſtic. 
$ 64, All the mineral acids; with all the 
ſalts, run into ſalts of certain and determinate 
Ine forms, and may be ſo kept of a dry and 
conſiſtency : whereas, with all the abſorbent 
they either retain their liquid form, or, bei 


11 


i 


5 


if 


2 


Epſom ſalt; with the fixed, artificial, or yegetabl 
cali, tartar 'vitriglate ; with volatile alcalies, 
ber's ſecret ſalt ammoniac; with all the metals, it 
_— diſſolving, it forms a dry, cryſtaline f fub- 
ſtance, eſpecially with iron and copper, which gives 
us the gretn and blue vitriols of theſe metals; but 
this is only to be underſtood of the groſſer. or heavier 
vitriolic acid: that, which is fubvliſes and volatiliſed, 
retains the principal properties of the: heavier or more 
fixed ; it preſerves its affinity or attraction, diſſolyes 
- metals, earths, and falts ; but is ſo volatile, as to iy 
off and quit every body, with which it ever united, 
upon additional heat, or the interpoſition of the hea: 
vier acid ; except that, with which it has the ſtrongeſt 
attraction, the phlogiſton, with which it moſt firmly 
and intimately unites, and forms that ſemi-volatile 

ncrete, called ſulphur or brimſtone. From the ſo- 
Aion off iron, wrought by. the means of this volatile 
acid in the mineral waters, it readily flies off, leaving 
the | iron to precipitate in the form of 4 earth. 


Q 
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Hence 
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3 this is 
nire.- It hkewiſe unites and gives 

a ſaline Coneretion with the volatile alcali, An 
is hardly reduced to a cryſtaline form, and * 

the nature of ſal ammoniac, partly of nitre. 

his acid, with ſilver, quickſilver, and lead, runs 
into firm cryſtals but with iron, copper, and tin, it 
preſerves its liquid form, unleſs the humidity-be ſepar 

rated r 
from the air enough to li itſelf again. 

$ 67. The acids, with oure dlcaline falts and ab! 
bent earths; cauſe no n e Kon; put, | 
with the metals, various differences ariſe. 

3 r 3 
grais- n, cer in its 3 with copper 
e pere deeper in its cryſtals, 

$ 69. The acid of nitre, with iron, produces a 00 
lor between yellow and a rediſh brown; with copper, 
4 pale or fky-blew; with ſilver no color, except when 
its alaped nich copper then it . color 
Proper taithis met. 

yo. The acid of ſalt, with iron, produces u C- 
lor beterrn a yellow and a green; which ſolutiom, 
upon ſtanding, depoſites a blackiſn ſediment ; which, 
2 the addition of new ſpirit of ſalt, tinges a Kind 

orange color. This acid, with copper, gives a 
bright emerald color, which by time becomes mom 
An 4. 2 

nitrous acid, in any proportion, it 
tutes aqua regia, in which copper e 99a 
green, and gold, its natural color. 


9 7. The forms of the uced by theſe 
combinations, ſufficiently ee 


$ 72. The 


* os 
4 , 
* 


it6 , A initral Hes ef . 4 
_ The cryſtals reſulting from the ſaturation 
_— any fixed alcali, conſiſt of eight 
fides, and e ola be beokces | pyramidal 
Such are the cryſtals of N 
uud theſe are infuſidle, ſtanding the fire unaltered; 
afifing” from the union of this acid with the 
mineral alen, or baſe of ſea · ſalt, bear a different a 
ſpect, which makes them an exception to this rule. 
They nearly approach to the figure of the: hexagonal 
_ priſms, ' which nitre affords; but that they chiefly 
iſe horizontally in the liquor; whereas the cry- 
ſal of ntr an in all dirotions This al is exc 


ing fuſible. 
8 73. "The'eryſtals of vitital ef hon ad 


gure, called parallelopiped; the fides and e ſtand- 


ite to each tler... 
SPI exhibit the liks 


74. Cryſtals of vitriol of copper 
5 but the ſituation of the ſides and angles, with 


rr 


minate. . 
575. The cryſtals, :arifi re e of 
the nitrous acid with any arti ei fixed aal, exhibit 
che ſame form with na ofuntre,  hexagonal-priſms, 
Whereof two oppoſite fides excede the reſt ãn equality 
of ſurface, as well as in breadth; each termi- 
22 ſuch a point, as any of che cut ob 
nquely, tranſverſly, from one broad ſide tb its © "oppo. 
ſite, would: Gprets:: This is nitre regenerated 
the ſatne seid, ſaturated yan native ae ah, yields 
quadrangular cryſtals. igt a 
76. This acid gives different mith the 
Aifferent metals ſoluble in it, which are reducible to a 
eryſtalme form. Thus with lead; it forms cryſtals of 
different figures, from eltven to ſox ſides; 
Whereof one, which is the under ſide; is broad and 
flat, the reſt cut into various ſides of vrious forms, 
upori in herägenad roo r upon an 


e neee een a 


* | * $66 | 
> + $72 | | baſe ; 


4 genre in of ole; 
baſe « wich Alge Ae flat, and ena 
cales are formed; Wich quickſilver,. p 
wo cryſtals; and eg 1 ang ang nc 


er, ſhrub or tree- 


— moch % Bt We wh I 
ft, Bebop funnies = 
| red ce wiki ger © 


ſmall ſquare pieces An ee Which, 

the extremitics, ferm a true ſquare figure, 

another ſquare, of ay ln iſſues z 3 
adheres, and ſo on to a 

ing till it ends in a Goming ein iu 

cryſtal of ſalt is formed ram the 
. 

vert 1s me fegen on. 

But, with a volatile alcali, with 2 conſtitutes { 


1 70. — db ET: 
ls, with. eſpe 0. A bee pores of, | 
tracting, Ts: and, hae MY in 
tion. dn HR : ; 1 
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ſea-ſalt will be generated, This proves the conſtituent 
parts of ſea· ſalt to be this ſpecific acid, and an alcaline, 
—_ baſe. The reſult of Yhis compoſition Is a 
nerated ſea-ſalt. 
2. 2. To this ſalt, in a glaſs retort, let the 
acid of nitre be added; this will more ſtrongly at- 
rk iid" be antvated by: the alcaline baſe. of the 
firſt falt, than that was by the l | 
of the mineral acids, that of -ſea-ſale 5 whence, up- 
on adminiſtering the proper degrees of heat, the acid 
bf ſea- ſalt Will diſtil in white fumes, not 1 free 
* very volatile red . of the ni 
id. This will be a kind of bo po regia, the 
of 'ſea-ſalt,” with : ſome portion of the nitrous Ber 
In the retort will remane à White ſaline maſs, con- 
fiſting of the nitrous acid united to à fixed vegets- 
ble alcaline baſe; this, by ſolution, evaporation, 


* yields regrneraed bite Lege fal- 


8 7527 I to this ſalt, Un unGtller Wen ſufftci. 
ent IR of the vitriolic acid be added, this will 
Teife the alcaline falt, that alternately ſetvell for a baſe 
to each of the precedin ſalts; tos the nitrous acid 
being thus ſees, it will readily aiftil, as the acid of 
ſea-ſalt did before. And now we have the alcaline 
bale united with the vitriolie acid, which by cryſtalli- 
ation gives us tartar vitnolate. An infuſible ſalt, 
which can only be decompoſed; by the munis ol 
the Namens Wiple. 10 577 
8 84. Thus, the heavier'and Aronger,/ [expels the 
weaker and lighter acid. Theſe experiments ſhew 

how the e tent acid ſerves to propel 

* weaker : for, as gore of nitre ſu plants and 
h propels] the acid of alt, und as the vitriolic acid pro- 
pels each of the others; ſo any of theſe mineral acids, 
popes any of the vogetable acids, that can unalter- 
ed bear the operation, from an union withi the like 
baſe. Had the common of was with its own Ne 


caline 


1 


— 


22 = 


. + 4 2 1 1 * 
A fgenera] Ided , Sm... 1d 
acaline baſe been ſed, the fetult, as bo the acid] bg. 


been the ſame ; but, as to the remanin ' alts, they 
would have differed : for, from the ck: the ſaty- 
ration of the acid of fea falt, with the native fixed 
alcali, we ſhould have had true ſea- ſalt; from the _ 
diſtillation of that ſalt with the nitrous acid, guadran- 
gular Wy and from this and the vitriolic 200, Glay- 
bers t. III A EY 1 L (is yy ve | 
F 85. From theſe experiments, © the different at- 
tractive powers of theſe fevera acids to the ſame baſe 
appear, and the means of breaking their cohefion or 
union is ſhewn ;, all to that of the vitriolic acid to the 
fixed alcali. This is onely to be done by the addition 
of any phlogiſtic body, and fuſing it with Glauber's _ 
ſalt or with vitriolate tartar, ' and ſome fixed alcali to 


princi * 5 g1v Hob 
mon brimſtone, which ſhall, be further poker to in 
. | . 


vitriol, and by diſtilling 
unites with alealies and 


S 


ty qu 1, e 


heat, or th 


and diſtinguiſhing characteriſtics. 
| C'2 38587. As 


* . #*; 


3P 4 | | 
a $ 87, As acids are the I ſolvents of earths 
Un Py 
break theſe connections, precipitate earths, it 
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pet, axwellascomplere, metals are dir: lead, 


. preſſed, 


orange. colored tincture; eſpecially the fixed, which 


ſort volatiliſe them. Spirits thus charged with alcaliey 
are not to be perfectly freed from them, oven by re- 


A. general Thea of Salts 


metals, as well as of alcaline ſalts, fo alcalies 


dre: connections, pr , ſtones, ot 
8 diſſolved in acids, and alſo become the proper 


ſolvents of mucilages, gums, reſins, gummi-reſins, 
and oils of vegetables, boch the cxpreſied and diſtil· 
led, as well as of the fats and oils of animal bodies, 
On the other hand, by means of alcalies, ſome incom- 


tin, antimony, Sc. deflagrate with nitre, and are 
thereby reduced to a calx. In this caſe, the nitre is 
in part alcaliſed and charged with the metal or metal · 
hc. The alcaline ſalts thus charged diſſolve in water; 
whence, the ſolid contents diſſolve in water, and ate 
precipitated by acids. And copper and iron diſſalved 
in acids, are wreſted from them and held diſſolved 
y alcalies.* So likewiſe ſulphur, and various fuk 
phureous concretes of the mineral kingdom, xeadily 
anite with alcalies, and by their means become ſoluble 


in water, burning ſpirits, and in oils, eſſential and er- 


" $ 87. Alcalics likewiſe diflalve. in burning ſpirits, 
into a kind of ſapanaceous fluid, and. give them an 


bo 


ſucceed the better the more cauſtic they are 
by calcination, which they bear with little or no al- 
tion or loſs for a great length of time; unleſs tho 
ame be reverberated upon them, which will in ſome 


5564 e Such are commonly called tarts: 
fied, but properly, are alcaliſed, To 
88. All the alcalies c 
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3 A gener Ind ef Saut. 8 
athil, turnt, Sc. Rape their colors exalted.” 
preſerved by Grd eſpeci⸗ e hes 
unge red by acids, alcalies will reſtore cliem: 80 
cheir prilticie color, ot give them. e purple or, wiel 
„ a adams de dons Me. 
a form, diftbolve in l They may then be 
taſted, which their extreme acrimony and cauſticity, 
before ſolution, renders unſafe. They then im- 
print upon the tongue an urinous, acrid taſte. Such 
a ſolution is known, 1. by cauſing an ebullition upon 
mixture with acids, and thereby yielding a neuter ſalt; 
2. by changing the colors of certain vegetable juices, 
2 now mentioned “; 3. by precipitating metals 
earths diſſolved in acids; 4. by precipitating a 
ſolution of mercury ſublimate in water, of an orange- 
_ by the fixed, and of a White, by the volatile, 
es, *- : a 
$ 90. The different degrees of ſolubility of ſalts 
in general, and the manner of ſeparating them 
from groſſer earths, as well as from each other, 
_ be ſpoken to in ſhewing the diſſolving powers 
water, | 
F$ 91. This general ſketch of the generation or pro- 
duction of ſalts, the more ſimple, as acids and alca- 
Auch.as.the.nev- 
ter, terrene, and metallic ſalts; together with their 
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their powers as menſtrua or ſolvents, and their effects 
in producing, . deſtroying, and reſtoring or reviving 
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different ſolutions, ſhall be enlarged and further in- 
liſted on and explaned, as far as it relates to the pre- 
ſent purpoſe, in treating of the method of trying or 
examining waters, to Which the reader, for further 
particulars, is referred. 0 ee 
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relation to each other, and to various other ſubjects 


colors, and in cauſing various precipitations in 


1 
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22 A. general Idea of Salts. 
92. The preceding experiments and obſervations 
ſhew us, as far as may be ed in a work of this 
nature, how the various kinds of ſalts are generated. 
and how the great variety of ſolutions and combina- 
tions of bodies capable of being ſuſpended in wate 
which are by the means of different ſalts 


. 


water, 


in the 
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* E pn which, the Grecks vil 
by the name of dag, Hudoor, the La- 
tins by that of A Lay ts which the 
Germans 00 Waller, the Ex ke, and which 
in our language is called Water, is a liquor ſo uni- 
verſally known, to the rational and irrational animals 
of the creation, that to the one, the idea is deter- 
mined by the bare name; to the other, by | the ſenſes, 
upon 1 feeling or taſting. | 

$ 2. Let, notwithſtanding this general knowledge 
of wa ſeems more wanting, or more dif- 
ficult to be, obtained, than à true and rational notion 
of this moſt beneficent fluid. 

93. I ſhall not, in this place, treat of water as 2 
mere element, or one of the phyſical prineiples or con- 
ſtituent parts of other bodies; I ſhall chiefly confider 
it as it occurs to our ſenſes, and examine its 
appearances and principal properties, 3 me 
ules, And, for better diſtinction, 1 define Its 
— - © An 


24 Of WaTikR 1 75 general. 


85 4. An humid, fluid, pellucid, colorleſs, inodo- 
rous, inſipid body; h ghter than earths 31 heavier 

ait moſt * gils\and — ſpirits ; incompreſſibl 
unmnflammable ; but, by heat, capable of great rare- 
faction and extreme expan 


lation or freeſing. Its conſtituent parts are ve 
terogene; for, with the ſubtil elementary fluid, pure 
water, all the other cement in various forms, as 
different earths, ſalts, ſulphureous, ox inflatyryable 
bodies, and air, in greater or ſmaller proportions, and 
more laxly or — blended, are always com- 
bined 


22 „ Le ec ws 
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5. Though, accord} 
en e for ge greater clearneſs 
2 certainty, we di it into ſeveral kinds, 
from the Jifiorent —2 _ to omi- 
nate in the find. = «pear 9 

$ 6. 3 there has not th diſcovered, in 
nature or by art, a water 52 pure, truly ele⸗ 
mentary. Yer notwithſtanding, as 2 De rdd to 
judge of a in general neh or com en 
ſo do we judge and peak of 45 ſuch then 
are foutid to Sidi nothing ſerfible to the ell ot 
taſte, and are by. all agreed to be clear, colotlefs, in- 
odorous and infipid, are, common conſent, called 
pure or ſviect — * ; whill 
with ſom 


rerhatkable in color, ſmell or r rafts 
are called mineral or medicinal watets. 

5,7. But. it is found neceſſary to be «il tnore far: 
ticular i in theſe diſtinctiots. 


to divide n waters into two general claffes. W 
are there told of the ſeparation of the waters from the 
W Wnerezy, not | not on this EY of earth was 


5 5 5 ages ſp -ectficaily 7 heavier than c 
e pireumati 
ol of fl ces, 6 10 e bot, Oc wy 


hol wie; 
n 


ee 


ſion, with remarkable elaſ- 
ticity; and by cold, ſubject to conſolidation in w_ | 
ry 


to this definition, there 


fach, as rike the chf 


'F 8. The ſcriptural hiſtory of the Sense . 
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a in goeral 3 
coptouſty furniſhed: with waters, but the heavens, 

circurnaimnbient alf, was ſo charged Before Bong 
oke able ro render he cart new ſupple of pri 
e eee eee rd How 
9. Thus ve find not onely the exrch/pleticifylty- | 
ſtored wi Waker, {d ag to be thence called the terra. a 
queous globe, but the atmoſphere alſo is 
every | with this fluid. And 
theſe two different — or collections hold a con- 
tinual mutual intercourſe wich each other, Ge 
of diſtillatien. 5 


F 10. For, OA eee b. 
whence they ariſe in viſidle- or inviſible exhal+- 
froſt, Se. 

« cominul part 
culation or diſtribution of them is brought 
the mmenſe colleQions of — — 
quire it, are ſuffleienely ſupplied with hamidiry, the 
i ee 
10 FR do pt a ha 


tenuated and divided by the hear of the ſun and other 
tions, and float in the air; until, condenſed by colds, 
F 11. By this means, not onely 
about. The 
mountains and other high 
earth, are furniſhed occaſionally from the atmoſpherd. 
tedundance is ſent towards the common * 
912. —ͤ—y—B 
1. Mantotic, eehte, wa, — 1 
oa the 
humid vapors and exhalations hay 


fires, into pukticles f. lighter than the air; 
they are gen Foturned in form of den, rain, hom, 
cation of the Yatetd is edrriedon, but a 
nominate gh Heeg, — vl 
renner ev wh nnd ny cen nr 
the conduits of ſprings and rivers. 7 
water in, ae 
Ae Terre. 2 5 ble. n 
from the terra- 


D globe, for a while carried about in the air, and 
bes cold condenſed. into it's priſtine 1 | Theſe oy 
or 
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26 Of WATER i general. 3 
for the moſt part the ſweeteſt and pureſt waterꝭ, with 

which nature furniſhes us. But, as they paſa through 
the air or atmoſphere, a body as compound, as water 
can well be imagined, they are never to be looked upon 
as perfectly pure; they muſt partake of whatever = 
which they have paſſed.» 1) 4 lm ao 
8 14. The different kinds. of meteoric waters are, 

8 15. 1. Dew: This is a humid vapor raiſed 
from the earth in the day time, by the heat of t 
ſun, and as that declines, falling back again upon 
into wa- 


- 


could makeinone | might he ac · 
counted the moſt pure of any. But, it varies not onely 


according to the air, through which it paſſes in its aſ- 
cent and deſcent, but is affected alſo by the plants, 
from which it is gathered. So that it is always diff. 
cult to get pure dew. And the pureſt is not to be 
conſidered, in ſtrictneſs, as pure water. It is very 

ſubject to fermentation and putrefactio . 
816. 2. Rain water: This comes neareſt; to dew 
in levity, ſubtility and purity. It is raiſed from the 
ſame fund by the ſame means, into the atmoſphere; 
-where it is preſumed to ſojourn longer than dew, which 
is probably the product of one and the ſame day. 
Conſequently, rain. muſt be more ſtrongly and vari- 
_ - ouſly impregnated with whatſoever is found capable of 
floating in the atmoſphere, than dew, which has made 
a ſhorter circuit. For this reaſon, dew has been but 
rarely obſerved much altered, except by che body, 
i from which it has been gathered; but, rain has been 
found charged with every thing, that is by any means 
ſuſpendedꝭ in the air. Thus, rain has been obſerved 
to bring with ĩt various and innumerable products, not 
onely of the vegetable and animal creation, but alſo of 
the mineral kingdom; even iron, if we: may yo 

101 W 
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what our Gilbert *, in his treatiſe on the magnete, cites 


from Avicen, Cardan, Scaliger and Cicero, — 4 

ing iron ſhowers; which appear leſs ſurp 

when we come to of heat if 
Since ran in its |. muſt | waſh the «moſes 


which is a moſt. OWE body, always v 
with the climate and ſeaſon of the year; it. is eaſy to 
comprehend where and when it is to be had moſt pure. 
The 1 it. is, collected from cities or other in- 
habited places, in other Words, the clearer, and 


2 


purer 
the air, where rain is collected, the purer and ſimpler 


the water muſt be. In like manner, thoſe ſeaſons of 
the year, in which moſt. exhalations ariſe from-the 


ſo vice ver. 
917. But, ſo far is.che beſt rain water from purity, 
that it copſtantly ferments and putrefies upon long 
ſtanding,” "eſpecially in a warm place. If then diſtil- 
led, it yields an oily, and'in ſome meaſure, inflammable 
ſpirit; hich being concentrated by frequent deſtilla- 
N 5 is ſaid to become à proper ſolvent for gold +, 
$18. Hirrocaarzs ers rain to all other wa- 
ters. He. which falls from bright 
white clouds in ſummer; eſpecially after thunder and 
. lightening, by which the air, is purified-or freed from 
| much ſulphureous matter. He rejects rain, that falls from 
thick, dark, black clouds. And, in general, recom- 
mends the boiling of rain water before it be applied to 
Jan 5 it is of all others the moſt liable to 
Rain water kept for ſome. time, eſpe- 
cally in warm weather, ſhews firſt its containing the 
ſeeds of various minute plants; which firſt ve- 


— in it, then render it mucilaginous, and cauſe it 
to ferment, At the ſame time, it appears 


charged 
"with the £85 of various nens e being 
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earth, are thoſe, in which lis moſt compounded, and 
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hitched in it, ſoon after cauſe it to e 
the caution of the Grine ald man 1s wiſe and 
8 19: 3. Snow; hail, froſt or ice. Theſt are by 
moſt diſtinguiſhed From each other 4 tho! Ft 


ſee with what propiiety.; ſitice they are all but water 


il different manners and forms » or by Fr 
reduced to more or leſs of à ory a ec 
al form. 5 


a — cedar 
2 or "freeze. ' And Al waters, by "whatſoever 
means congeled, are thereby rendered ftiore fret from 
matter of all kinds. 2 = Hall Ford 
gathered without being ſei epi 
Bodies, en which they fall. . in de 

ſuch terrene parts, as before adhered oe. 
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5 21. Show; hail, Sc. — — 

1 er e and tend to the ſume end. 
ITS 

eupable of floating, or being fuſp 

n are le Fe hes 


vapors and exhalations fiftng fromthe 

ure but — — — 
Ktan the air, in which th 7 were bur 

"a; whence, ily 3 wp or 


thoſe mines unc — 5 8 2 which 
oe Gale Ber: © Stick Gf He vapofs ; Oh 20 are 
raiſed higher; ih the region of carried 
abo according ig 5 the e mi zb = 

à certam degree of cold, 

to water, and fo deſtil irr rain. Rn en che 
cold converts this into's & conſiſtency, if 157 


in the different forms of ſnow, hail, oe. Froſt ic to 
no or hail, as dew is to rain wo Joes 
822. Theſt aue the various rel waters known. 
To theſe, thi fettiliry' of the tarth is owin ; 2s, they 
furniſn it, not only with that humidity, which is ne- 
ceſſary for all its products, but with ſalts and othet 
ſubſtances, that promote vegetation. From theſe, 
our fountanes and rivers derive their origine: for, after 
they have furniſhed the ſurface of the earth with what 


they 
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form ſor themſelyes various canals and aqueducts un- 
roundz until, in ſome depending part, they break 
forth in the forta of a 


8 23. However, we are not to ſuppoſe, that 
ſpring gives back its water pure, as it received it from 
the clouds: for, as in the air, it was liable to be di- 
verſly impreghated ; ſo is it alſo in the earth; here 
it ſuffers various changes, according as thoſe parts, 
through which it paſſes; Contain more ar leſs of mat- 
ters ſoluble in Water. Were it not for this, every 
ſpring would yield up its water unaltered frgm what it 
received it from the heavens : of which very few in 
ſtances are known. H ot! zien Donn 0 
$ 24. Snow water, by the antients, was deemed 
unwholeſom. And many of the moderns aſcribe the 
bronchocele or preternatural ſwelling of the thyroide 
and other glands about the throat, a diſtemper ob- 
ſerved endemial in — — of Switzerland, to the 
drinking waters, ariſing from the ſnow thawed in the 
mountains, But, this appears to be abſurd upon the 
examining of ſnow water, which is found as pure, as 
any other, if not purer. Moreover, this diſtemper is 
obſervable in many other countries, here ſno con- 
tributes but little to the increaſe of their waters. A 
Rheims, the capital of Champagne in France, there 
is hardly an aged perſon free from this diſorder 
which is owing to their drinking, till lately, that they 
have been ſuppliec with better, the common water of 
their r a kind 3 
quarry, with which it is ſtrangly charged. I have 
obſerved the ſame from the abuſe of Spa water; for 
a reaſon, Which ſhall be aſſigned in ita place. And h 
further vindication of ſnow water. froni this offenſive 
quality may be taken from the famous Hfeſſer wateis 
in Switzerland. Theſe ſprings flow periodically. 2 
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begin in May, and ceaſe, ſo as to be quite dry in 
September; and this rly, ſomewhat ſooner ot 
later, every year. Theſe waters, at the ae 
warm. And are the lighteſt, pureſt, ſimpleſt water 
to us known on earth. Vet, they muſt certainly owe 
their origine to ſnows, which begin to thaw in May, 
and continue to run till the beginning of September, 
when the cold congeles thas and Tops cher 


n till 1 next enſumg {pring. - 


8 25. Il. The eren eue we aladht that are 
found in the bowels or upon the ſurface of the earth. 
Theſe are always to be preſumed more groſs, heavy 
and impure, than the meteoric. They are divided 
into two f| claſſes : 1. Simple or ſweet, rather in- 
fipid waters: 2. More com and ſapid, mineral 
or medicated waters. Of oſe here, theſe in * 
ſecond part. 

8 26. The firſt are diſtinguiſhed into, 1. deli 
2. Wells; 3. Rivers; 4. Lakes; 5. Stagnant waters, 

8 27. 1. Spring or fountane water. This takes its 
aſe from meteoric water, condenſed or collected on 
the neighbouring high grounds, and by its frame and 
gravity entering into the earth, mw forming to itſelf 
fit canals to convey it to ſome „where it may lie 
upon a level and at reſt. That — gs conſiſt of waters 
vhich were ſometime on the ſurface of the earth, is evi- 
dent from divers conſideration z particularly their fre- 
quently with them bodies onely produced on 
the ſurface of the earth. As at Bath, hazel nurſhells 
and entire nuts are thrown up by the waters. Beſides, 
the ſenſible increaſe and decreaſe of ſome, eſpecially 

the more ſuperficial ſprings, after wet and * 

ther, planely ſhews whence they muſt have 4 
their ſo ources. Add to this, that in Egypt, in 
Deſerts of Zthiopia and Arabia, in Fierro, one he 
Canary Iſlands, and other countries, where neithe! 
ſnow, hail or rain are ſeen, they have no fountanes, 
nor * that ſpring up in them; whileſt _— 
| France, 
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France, Britain Ireland, and other nations ſubject to 
ſnows and raing abound in wing ſprings,” rivers: 7. | 
lakes. rr 
9 28. News din waref, that of ſprings reckijped 
the moſt pure. However, it is liable to infinite vari- 
ation, according to the nature of the ſoils,” through 
which it runs: it is more on leſs ſimple according to 
the ſolubility or inſolubility of the matters, it meets in 
its paſſage through the bowels! of the earth and ac- 
cording to its proxamity to, or remoteneſs from, its 
ſour ee. n 3 A 
§ 29. That ſpring is which runs a ſteep, 
rocky; fo ſtoney or  gravelly ſoil, with a quick, ſmart 
current. Whoſe water is moſt pellucid, and moſt vaidof 
all ſenſible ſmell and taſte; moſt readily heated, and 
moſt ſuddenly cooled, and tg leaſt ſediment after 
—_ evaporation, or upon anding. N i 
30. The antients, 2 nag, | 
eto theafprt of che foring as whether it lay 
or run toward the eaſt or welt, — + 
the firſt, as ſuffering the mar cya 
the\far, Next to that, they eſteemed the ſecond for 
the like cauſe. They rejected the third, as being lia- 
ble to be. heated and to have the moſt ſubril parts diſ- 
ſipated or exhaled by the ſun. And the fourth, they 
condemned, as crude from its coldneſs, and hard of 
digeſtion. Theſe reaſons may have their force in the 
countries in which the fathers of phyſie lived and 
wrote z but, in our temperate climate, which never 
feels the extremes of heat or cold, they can be but of 
very little weight. We are clũefly to conſidef the na- 
are of the foil around the ſpring, from whoſe ſurfaoe, 
by collecting the falling rains and ſnows, its origine 
may be deduced, and the foil through which it runs, 
and the quickneſs or ſlowneſs of its progreſs. - 
9 31. In order to make a moſt judicious choice of 
waters, we thould ee ſprings,” not ah n 
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whether temporary or conſtant, 


9 779 The 
latter kind, are in the counties of Clare 


are every winter over- 


oric: they 
have as free an egreſs; for, being 
ſtone, without any interpoſition Set 


level grounds, that lie ready to receive them. And, 


waters of theſe tem 


- 


their ſituation and ſoil, but according to their courſy, 
annual ar perrennial; 
t or ſlow-running, quick or flowing ſprings... 
| 32. The temporary are either uncertiin, 
upon the falls of rain or ſnow in al ſeaſa 
of — 1 an which, from the 
9 mber or October 
Theſe may be called 
ſuperficial ſprings. no reſervoir or con. 
ſipericl ons. They bowels of che earth, from 
which. their waters may flow onely in certain determi; 
nate quantities; they — — 
ceive them from the clouds or hills, and 
for the moſt part, — 


moſt conſiderable, that I have ſcen, eſpecially of the 
and Galway, 


in the k. f two many ths 
hundreds of acres, weeteſt- pafturage, 
— — 
that 1 in different 
— — —¾½ꝛ 
vens. Theſe — waits, than the mete- 
fall in the rockey mountains, to whoſe: hol- 
low entrails they find eaſy acceſs, and from which they 
compoſed of 
3 


* 


lying ſhel the waters cannot 
paſſage, GS precipitately run — 
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as the ſtones, they waſh, are ſolid lime ;- ſtone or mar 
ble, which, without calcination, are not to be affeted 
by. ſimple water; it is not to be wondered, * 
porary or annual in 

and . — —— be of all chm he - 
Pure. were waters, in their op 

the air or their 'the earth, charge 
with any acid, the caſe would then be different; io! 
= theſe ſtones are ſoluble in acids, n e 


_ 
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An ine 
witers would hon dey poi, 
10 flow. Hey he 
| t waters muſt: Phi 0 

flow, th! more charged they may de pre: 
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e e Fe 
wen 


| —— 
waters have, 4 nk ings 
the bowels of the earth ; chere, formed ty — 
reſervoirs or! 


— — they | — N 
in hot and cold, wet and dry ſeaſons. © 
general notion, that ſpri are coded iy locale al TY 
warmer in winter, is a vulgar error; they appear 52 
ſo to the ech, it i wos; becauſe the human, and 


fit 


every other animal, body e than in 
vnter. Such things, as we upon the 
Couch, when we are he we ſhould- pronounce * 


vm or leſs cold, when we are cooled and this B 
the cauſe of this long previling miſtake. BIR MITE 
934 The ſprings, in d more fri dus, called 

periodical, are ſuch as flow for a certain determinate = 
number of days, hours, or minutes, and” ceaſe for à 
known time. Of this kind; divers are inentioned by 
travellers.” As one in Judaca,' that flows for ſix 2550 
and reſts or ceaſes on the ſeventh ; whence; it is called 
dabbatticus, the Sabbach. or Sunday ſpring. Some in 
Sweden and Switzerland, that flow once or twice ja 
OW end ſome that flow and ceaſe ſeveral times; 
times, for inſtance, in an hour. 1 | 
— ſome of this kind in Britain RET 

— one at Giggleſwick, in 'YorkfMire 3": 
called Lay- well, near Torbay in Deveathite 3 
eee ret Various extraordinary comecturci 

ve been made to account ſor the production of this 


'ort of peng. Bot, eee 
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has ſeen a chemiſt's firſt ſeparating funnel, uſad forghe 
parting of eſſential oils from diſtilled waters, a ſiphon 
or crane for drawing liquors from one veſſel into ano · 
ther, or remembers the draining the Serpentine : river 
in Hyde-park. ſome. years ago, by à drain made in: 


- 


crane-formed canal, with intent to carry off redundant 
water onely ; which, as ſoon as a flood fell, that raiſed 
the water above the bending of the canal, neceſſarily 
emptied the river to the devel of the ſhorteſt leg af 
the ſiphon; whoever, I. ſay, conſiders: theſe natur 
operations, can not be at a loſs to conceive. how ſimi 
lar canals may be formed in the earth g how they 
ſhould communicate with baſons or ſpeings of Water, 
and diſcharge them at different periods, proportioned 
to the fund of water and the diameter ads. wir 
aperture. And this, I apprehend, will give 3 mon 
rational ſolution of the phaenomenon, than having re 
courſe to a diſtillation hy a central or other ſubterra- 
nean fire, or to the flux or xeflux of che ſea ; to which 
too many have truſted in va ne. 
9.35. 2. Well or pump- water approaches neateſ 
to that of ſprings or fountanes. They all derive ther 
origin from the ſame common ſource. They differ in 
this, that the later, by nature, ſpring forth and flov 
on the ſurface of the earth; the former are. ſought 
where ſprings, by the ordinary laws of nature, could 
not flow ſpontaneous; and are therefore ſunk or dug 
for, till the ſpring or reſervoir of water be layed open, 
to be afterwards drawn out by or other con- 
venient machines. Theſe waters diff er but, acciden. 
tally from thoſe of ſprings. They are often mort 
charged and hard, than thoſe of flo ing ſprings ue 
generally found. Then, for want of frequent draw 
ing or pumping, they put on the nature of ſtagnant 
waters. Otherwiſe, they agree with ſprings. 
936. 3. Rivers, and 4. Lakes, derive their water 
from ſprings but, vary from them by divers acer 
dents ſuch as being longer expoſed to the ſun and 


ar; receiving many. drains 
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and rivulets from the u. 
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face of the earth, an Various: places; in the jen WR. 


their 9 . over. a . variety c T, Jobs, , 


receiving ſey Ty vein 4 rerun; and 77075 5 
48 Well as being, habitation, of 15 i 


part of 
animal rue mind, n 55 SJ 57 e 


N 87. riſe, in the | 
tanes, 255 


uy ne rally the p Thy 
2 75 hoſne, ek 171 rom the 


15 115 Wer 5 na 1 are 5 moſt 
ANC 


that cauſes. — clea 
ſoil through which they 05 muſt contribyte its part 


if it be gravelly or . the water will 15 — — * 


Clayie or damy. it will be foul. and muddy, Thy 
we 1 e Se in F rance, whoſe courſe is 5 we 
ed much lels precipitate, te that of the Rhine, i 18 EN 
and turbid," as the Avon below Briſtol, or as any 
troubled, ſtagnant water; whileſt our Thames, gliding 
with a much gentler motion; over 155 ſtoney, Hinty, 
gravelly or ſandy bottom, preſerves; a y POR 
and rellucidins until ſhe is tainted th N. | 
riety of adyentitious bodies from the fre eets. and. Tow: 
900 our, capital, as well as from the ſcarce, imerable 
ſhips and other vellels,, 15 reſort her Porr wer 
waters being expoſed, $0 99 e 
thing, that rain does; 54. like that, ferchent and putye- 
fy, grow foul; yield. alike a fetid vapor, EE 
flammable, . "0 as. ſoon as this eſcaped 
parts ſubſide, and the water a uy and ſweet 
Ven. da 1. 1 Roh Gftertat. ch 
em, kroch. p if, OT ”% 35. 
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$ 38. Lakes are, for the moſt part, but expanſions 
of rivers, and therefore generally partake of their qua. 
Icy and nature. Some are ſeen” without any river 
running into or from them, Theſe are to be con- 
fidered, as a kind of ſtagnant or c ED: 
— — oft probable, they have their dif ges, as well 
delt Wes Felon? their furf; therefore, 

— Some of theſe, as well as 5 are 
obſerved, about Switzerland and e AIR to have 
a ſceming flux and reftux, like the fea; bur, at diffe- 
rent periods, and from very different cauſes ; the ons 
depending upon the preſence and abſence of the fun, 
as the other on the place 1 moon. 
The lakes, 'as well Lp that owe their riſe to 
ſnow, VEN as the Th ws with the heat of the 
fun; and from fun-ſet to ſun-rife, ebb or ſenſib 
decreaſe. This is obſerved in the lake of Geneva, and 
1 | 
39-5. Next to the waters of Hees, the ftagrane 

8 nes ponds, pools, &c. are to be "conſidered. 
teſe Vary 1 according to the air, ſeaſon, aud foil in 
ike they ſtand, as well as from the ſoutte, whence 
draw their fur plies. They are ar all Hes Bk 
contaminated with an infinite of 
A foul matters; and in ſummer, with à great 4 
riety of ſmall capillary p lants, and with Tin animals 
tutnberſeſs. Hence, Tidy are always fi 


Muddy, und ited, in the hotier Rat oh 
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7 ite nature * pro erties Y. Ample water. 5 


540. 8 dane is moſt indiſpenſably neceſiry. for | 
innumerable uſes and rpoſes in the o 
now of — it becomes one of the moſt Intereſtin 

the beſt deſeying the attention of all 
i we 10 from philoſophers and e 10 


ruſtics and mechanics. 


or ſuſtenance of every part of the creation, reaſon, a 
wy as reſigion, demands our aſſent to N ſcriptu 
water, which informs us, that this was the 
Le that part of the terreſtial crea- 
tion, which was firſt finiſhed by che ww of all. 
creative hand; * A proof that it was intended, by in- 
finite power and wiſdom, as a principal ingredient, or 
a material inſtrument, in his future works. And this, 
upon examination, water will be found. 
542. Many have been at immenſe pains and labor, | 
to acquire ſome knowledge of the effertial or conftitu- 
ent parts of water; but, they have labored to ſo little 
pu ſe, that the utmoſt, that has hitherto been learn- 
m all their attem is ſome, notion of its pro- 
debe whence, the definition before given 
been drawn. | 
$43. Water has been, by many of the antients, look- . 
upon, as the material principle of all natural bodiess 
whence -Þ with ſome, ac Conrad the pompous appella- 
tion of Gnarls, - univerſal ſeminary of all 
material beings. Several of the moderns embraced the 
lame opinion 4 Whileſt N ſuſtain, that the Chaos, 
mentioned in the ſacred and p hiſtories of the 
creation, was a maſs of a alas kind of viſcous or 
mucous Water, which, by. the amen 3 will of the 
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$ 44. As it is effentially neceſſary in the production PAT 
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author of nature, in the ſcriptures ſtiled the Spitit 
of God moving upon the Waters, ſeparated the waters 
from the waters ; that is, parted this rude mafs into 
three diſtin&. ſpecies of this fluid, or reduced it into 
three different conſiſtencies or forms; the firſt, and 
molt ſubtil of which, is air; the ſecond, the leſs ſub- 


til or middle ſtate, what we commonly call, and knoy 
by the name of, water; the third, or more gtoſs and 
heavy, earth of various kinds.“ This poſition, which 
at firſt; ſight ap Aomewhat extravagant, will ap- 
pear more familiar when we come to examine the na. 
ture of water more ſtrictly, where the near relation, 
the intimate and oleparathe connection of theſe three 
elements, will be made moſt evident; it being hard 
to find air without water; as it is well known, tha 
water is Convertible into, or miſcible With, air; and 
ha there” is no water found free from air and 
n ee eee 


4 


© 'F 44. Others, inſtead of conſidering earth, as a kind 
of water, have looked. upon water, as a ſort of terrene 
body, a liquid or fluid earth, After various diſqui 
ſitions upon this head, it became a queſtion, how, and 
in what, water differed eſſentially from earth? As it 
alſo did, whether water was not convertible. into earth 


- . 


and carth into water een een. 

98 45. Theſe, the peripatetics peremprorily oppo- 
ſed ;, holding water and earth to be diſtinct eſſences, 
two of their four principles or elements of natur 
bodies, fire, air, water, and earth. With theſe, the 
patron of itinerant empyrics and ſecret-mongers, Pa 
racelſus, implicitly Joined, is obſcure affertions, can 
add but little weight to the notions of his patty, whel 
he offers neither reaſon nor experiment te ipport the 


: ' &. ol 


aſſertion, Whilſt Van Helmont' and Becher oppoſ: 
them, and offer ſpecious arguments drawn from expe 
riments and obſervations to ſuppat the affirmative; 
to wit, that water is none other than liquid earth. 
| a Mk «192119 WH TON + 4.9809 N97 
D. Helbig. in introitu in pbyſ. veram & fnaudit. 
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546. The proofs, they offer of this notion aredrawin 
from the following conſiderations; 0 ae Ns 
8 47. 1. In order to ſet. theſe arguments in the moſt 
diſtinct light, we muſt here firſt obſerve, that certain 
philoſophers have placed: the eſſence of: water in a 
moſt, minute globular form of its others, in a 
very fine, ſmooth, ſerpentine conformation af its par- 
ticles 3 whence, they are pleaſed: to ſuppoſe its humi- 
dity, fluidity, volatility, ot aptneſß to evaporate and 


mix with the ar, are derived. / do rty 10 271 49! 


8 18. But, a cloſet and clearer method of enquiry 
and reaſoning has taught us, that, however the foi 
of the particles of water may approach to the globular 
or ſerpentine, its humidity, flpidity;:; volatility, &c. 
will be found to depend upon other, and theſe maſt 
different, . cauſes; to wit, extreme tenuity of parts, 
and e xternal „adventitious heat; nat upon theſe imagi· 
nary configurations of parts alone. The different heat ar 
cold of water is owing to outward accidents. In cer- 
tain d of heat, to wit, in thirty three of Fahren- 
heit's thermometer, and upwards, water is always fluid. 
Whereas, in thirty two degrres of the ſame machine, 

and under, it is quite the reverſe, ſolid. „It is then 
owing to this degree of heat, which is-outward, ad- 
ventitious or accidental, that; water preſerves the prin- 
cipal pr operties in our definition; ſince, hy a depriva- 
tion of this heat ſolely, that is, by cold alone, all theſe 
properties are abſolutely deſtroyed, and the humid, 


fluid, volatile ſubſtance becomes an hard, ſolid, dry; 


and in appearance, terrene body. And, on the con- 
trary, by reſtoring the loſſed degree of heat, humidi- 
ty, fluidity, and other properties are reſtored to the 
Mater, 2.30 reren: nnn 
49. Hence, it is plane, we have no gompetent 
evidence of the determinate form of the eſſential par- 
ticles of which water is compoſed, more than af thoſe, 
of n formed. We may 
ſhew the common chemical principles of ſome bodies, 
in their effects upon certain mixed and compound 
bodies; but, we muſt have more acute ſenſes, than are 
we i D 4 owe 
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allowed to mere - mortals, to behold en gon 

eſſential form of the phyſical elements of matter, 
Wherefore, it is not ſurpriſing, that we have not /hi- 
therto been able to aſcertain the pro Wr 


particies bear to others, or the mutual 

„ aa parts, vat mitt 
ſaline,” m gelatinous or y an ſie 

like abjedts intirharely Sk and c ay oahtre with 
this fflaid ; in other words, thin renders this te 
ſolvent for theſe like bodies. 
$ 30, This 2 water, ies Auidiry and folidiry 
depending ulike on external accidents, I» we of the 
er For they jg: rate tr if by a 

ext For, it probable; that 

—— 2 wig wr a heh 4 
— er congelation, could be confined in the 
water, ir maſt retain the ſolid and terfene form, ieby 
theſe means puts on 
$ 51. 2. Theſe notions ſeem favored by ſome expe 
ales ah waa, by ye adn of Eo Ges 
water, by dition of a certain quan- 
tity of divers dry bodies, - neu gen 
en. ſolid form. 
6 52. Thus, we We various, carts, wlilth; vou tf 
humidity, are but looſe, light, and incohefent duſt ; by 
the addition of warer, become confiftent and tenacious; 
and being baked in a proper heat, are rendered ſolid 
und ad figs, Such ave bricks, tiles, and ll for 
of earthen ware.” 
$ 3. Thus alfo, lime and fand, with a certain por 
tion of water, puts on a ſtony hardneſs, As dos 
gypfum or plaſter of Paris calcined. 
$ 54. The ſame may be ſayed likewiſe of Glauber' 
falt, in ſome ſenſe. This, like other cryſtalliſed ſalts, 
owes its pellucid and cryſtalline forth; us well 8 
much of its weight, to water. This water being ex- 
haled, by expofing this ſalt to a warmer air; it Joſes 
its pellucidity and becomes a white powder. Upon 
adding to this @ certain quantity of waer ane 
den ey ſoldiry. Y 
' 


49 


. AGO r= eo ..,dovDo © wa ©» A 


SSS SSF rere co 


7 


Of Wart is ga-, 4. 
8 4. 3. To theſe; they add khe intimate union, 6 
. of water with viifious lies. - Av fer 
example; the-heuterfalt/ compoſed: of 4 fixed dane 
falt and the vitriolic acid, from its being made with 
ſalt of tartar and oil of vitriol, called tarta vicriolatsy 
-when dried, is able to withſtand the force of 
an ordinary fuling heat, without fluxing er flying uf? 
Yet, diffolved' in water, and 'evapotared in an 


val to that of boiling-water,' will loſe of 
in weight. Moſt other ike ſalts are obſerved ro ſuſſet 


at waſte by this treatment. Whence, the moſt ju- 
dicious chemiſts uſe the loweſt hear in (their evupora- 
to dryne IO! f MAC en, 


T6 WV 257" Þ PISS ES { +4 | 
$ -6. 4. Not very different from this, is the lofi 
which lime · water is ſayed, by theſe and other authors; = 
„ By calcination of the lime- 


is ſo far altered, that a conſiderable portion m be= 
comes ſoluble in common water. Lime water is pre- 

pared by infuſing unſlaked lime or roche-hme in wa- 
ter. A alt-hike pellicle conſtantly covers/the furiace 

of this water, and by its gravity, precipitations with - 
various ſalts and metalic ſolutions, by des diflelving 

ſulphur, Nc. it gives manifeſt proof ef its being 
ſtrongly nated with the lime-ſtone, by calcinia. = 
tion reduced to an acrid, alealine, pure earth. Vet, 

theſe ſtoney, or rather now terrene, particles, capable 
before of reſiſting the utmoſt torture of fire, thus dir. 
folved in water, adhere ſo cloſely to it, according © __ 
theſe writers, as to fly off entirely with it in-evapore- 
tion. But, more accurate experiments ſhewthis to de 
very fallacious : Though lime be thus ſoluble ; yet. 
witer may not be charged with it, more than with. 
ſalts, above a certain proportion. The portion chen, 

i takes, is at beſt but und therefore, ere can de 
but ire left after evaporation. But, there appears mo | 


deu bttv. py, den. db, M. ebf 1% . 
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* * 
room to doubt of whatever the water contains, re- 
after exaporation. lin 0:norgQan2 el: 


857. 8. Tbeſe notions, however, ſcem to receiye 


further confirmation from the experiments of Bogzi- 
enius the learned Dane, Van HRLIMON the younger, 


and our Bo YB, with ſeveral others, Who affirm, 


after one, yea, TWO hundred diſtillations. * This fine, 


ſiand⸗-like earth, which remanes after diſtillation, Van 


HzLimonT will have to be the firſt principle of water, 
But, this deſerves further and nicer diſquiſition. Let us 
now come to the proof of our definition, in which this 
matter will again fall under conſideration; onely tran- 
ſiently obſerving, that ſince water is found to have 
ſuch affinity to earth, and ſince we can trace it in 
no part of the creation, where it comes not into con- 
tact with great variety of terrene, ſaline, and ſalino- 
ſulphureoug bodies, it is not to be wondered, that we 


never ſee in nature, nor can procure by art, water 
perfectly pure. 


34888 
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" $ 58. The firſt diſtinguiſhing characteriſties of ws 
ter, are humidity and fluidity, or humido-fluidiy, 
By . humidity. is meaned that property of water, by 
which it adheres; upon contact, to certain bodies, and 
hume&s, moiſtens or wets them. Thug, it moiſten 
or wets all ſtones, earths, glaſs, metals, woods, Ce. 
This property is owing to the extreme tenuity of its 
parts, which renders them capable of being moſt ealil 


ſeparated and divided, and of adhering to ſuch bodies 
as come into contact with them, with which they have 


any attraction; ſuch are thoſe above mentioned. 5. 


ſundry other bodies, water is, repelled z ſuch are all fat 


.ouly,. and reſinous bodies. By its general humecding 


quality, water is diſtinguiſhed from aqua philoſopho- 


rum, the philoſopher's water; aqua ſicca, dry water 
and humor radicalis metallorum, the radical moiſtur 
of metals; which mercury, or.quickſilyer is deemed." 
the chemiſts : For, this attracts, humects, or adhere 
to no bodies, but certain metals, to which it is 17 
$69; Tg | po 
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po een 
ch water does to vegetables and ammals. 
5 59. Inſeparable 5 ya this quality „is that of. Hu- 
;dity ; whence, the) may proper em be LES under the 
term; humido diy, ad „ whict 
water holds in common with all other "ie uors, gg! its 
likewiſe diſtinguiſhed from mercury, b Ive of hu- 
midity.” The fluidity" of "water depends upon two 
cauſes, the firſt is the extteme fübtint , or tenufty, 


elementary or compbnent s; the (ſecond, 
rene deer os be Rai] i 5 
water, agr to our dfiition, * wi a 
ſtate, ag or n A | ao 
. 60. Tt is impoffible for finite capacities thy mea- 
fure, or exen to comprehend, the ſize or form of an 
elementary particle of water, more than thoſe of o- 
ther bodies. ents and obſervations, ' 
find theſe” particles are . minute, "and'o 
a form the fitteſt to paſs through e fineſt” tubes or 
pores imaginable.” All animals, as' * Ni. 
tables, *receive their nutrition. and accrey e Pr 
inconceivably ſmall. We daily ae "i 
plants, ſet in water, receiving nouriſhment a EK 
without roots, àſterwards triking roots in che wat 
growing and flouriſhing thetem. We ſee” 1 5 ; 
other: plants ive" and” row,” withour recei | 


not only in ſundry man plants, bor in IVY, 
ral ſhrubs and trees flouriſhing, on arid, 
walls, Sc. But, in many of the ſucculent” abe © 
aloes and ficbides, this is ſtill more EVidlent; foi 


r 


any root àt all. This ee could not. be, unleſs 
water had free acceſs by the inviſible” pores of theſe 
vegetables, Which the parti rt of elaſtic air are in- 
capable of entering. 10 cls, the eon n r 
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„where à cübe or 
equal dimenfions, wou 


globular particle m 0 
other figure, e 
be nel 


— 


ed to titüſter the office, "arid bear that t afin, 


5 


ſome of theſe increaſe in bülk and weight, "without 


the parts muſt Coles byes” * pherical or 


admiften. Bil, 0 e cen Ten : 


2 
: 
4 
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The degree ee 
————— by the thermometer. Water 
| r or at any time, where the mercury 
below thirty three d of Fabrenheit's thermome- 


egrees 
ee e fluidity, and 
becoine a ſold ; to wit, ice. N 


. My 
higher ees rarefy expand mne, 155 
make the ſame of — QCccupy A | 


it ba, yet, have we not — diſcovered any 
means of . meaſuring the different degrees of fuidity. 
The pendulum was the method by which Sir Isa4c 
NawTon compared the fluidity of hot water to that of 
e and he found the vibrations in both alike. * 


cena ae 

proof, can at pre. 

8 that the fluidity. of water cold 
und hot is nearly the ſame, may be taken from this 
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containing cold water, is alſo capable of hold- 
W OE arent in pots und kettles, "in = 
+Aalling velles, in Papin's digeſter,” and in the aeo- - 
lipile : or, as the water does not paſs through theſe 
of ſuch like veſſels when cold, no more is it capable 
of paſſing when heated 'v which, 1 ee 
fluid, it mult. - wh $7 nt 2:E- 490 
8 62. To this emen way U he pere 
water, the eaſy rendering it fluid, 4s well as of difi- 
it in inviſible "vapors in che ait, are 8 
e more minute the Jes, the eaſter they are put 
in motion, the eaſier of courſe they are kept Htid, the 
eaſier they recede from cach"other. "Thus water, by 


the ſame of hear; that is fulſitient'#0/ rvethe 
character „is divided, <if or exha- 
led : for, white it is fluid, it muſt de in thigh, e 


its motion, ſome muſt: or exthale. Thus, 
we te (dicke dry; rivers, Mes, d ports evitiens. 
Aware in very cold weather, as well as in hot, 
„ This thews che 
of water; which, the 
gur K B. the T es coheſion, G e 
motion and diſſipated. This is proved further in the 
diſtillation of water: The ſimpleſt is molt eafily 


8 
ei the bee ſurface of ilembic or re- 
YE condenſed by — coldof the air, and 
n themſelves by running ale in 
little — 8 rivulets, and de Dk hes 
the recipient; whileſt water, in the natural ſhite, pure 
and unaltered by fermentation or Loney on "be 
ing by fire converted into a winded nu 
aganit the internal ſurface of the Uiſtilling | ab org 
3 in form of à dewy 2 
"NN, increaſe )in'fize and weight,” eri&le) 2 4 | 
at form, into the receiver. Hence, as freſh wa- 
ter is more eafily ſet in motion than falt, there muſt 


; * 
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be a greater exhalation, in proportion, from ſprings 
8 and other freſh waters, than from the 
ſea. This is exactly calculated by that very learned 
and ingenious: philoſopher, the reverend Dr, Haus,* 

8 63. The next Characteriſtics of water, ſet forth 
in our definition, its being pellucid, colorleſs, inodo- 
rous and inſipid, are ſo apparent to the ſenſes, that 
they need no further diſquiſition to 1 Va. 
rious. bodies are found in divers watefd, Which 
niſh or obſtruct. their pellucidity, give F 115 
ſmell, and taſte; but, ſuch make none eſfential part 
of the water, and are to be looked upon as foregne 
and adventitious. 1 any water comes to this 
Ee r it is ; as on the other 

the further it recedes — this character, the mare 
foul and i impure or compound will it ever be found. 

5 64. Water is lighter than earths, 5 
ted: theſe are not ſoluble in ſimple water. And though 
reduced to the utmoſt tenuity by trituration or grind- 
ing, they are incapable — long ſulpended in 


water; but, muſt by their ſuperior. gravity, preponde- 
rate and ſubſide ; unleſs they be firſt diſſolved in ſome 


peer ene. in which caſe, the parts of theſe ſo⸗ 
ids being by diſſolution ſo minutely Aided, as to be 
reduced to a fluid ſtate, are then made capable of mix: 
ing with and being, ſuſpended i in water. 

$ 65. — — terrene fubſtance is, onely 
mixed, appears muddy and ad foul, 4 will f fine by the 
ſubſidence of the ſolid FL ps — a 
in 


_ — 8 . — . 33 
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— be always hard, and heavier, - pure water: in 
proportion, as it is charged with ſuch foregne matter, 
Hence, the cleaneſt and lighteſt water is the pay 
ſimpleſt, and beſt, for ordinary 
866. As earth is heavier, than water, do is war 
heavier|thanair. ., Water reſclxed. into vapor, is ſo 
. ehe then capable, of Hosting a while in dt 
rn wy T 41 010 1 
At _— 's See Phill, Th 5% + 7 3-oJaAL ſpoon ggnod 66) 
as 


" 


. py 2 oy p97 ano pe Ot OI", 


4£19V; i 


. War zig general, 3 
105 but, as, ſoon, as it is by any means candepſech 
preponderates in its original form: thus, dew and 
an are produced, and thus is diſtillation 
or, if the medium through which the aqueous vapor 
o exon poi non 2 
to wit, of thirty Two eit's thermo: 
rh on ol will 9 deſcend in a ee | 
that now. Or $7047. 113.85 1: 2 Fr 4 mY 
$67. Water is not onely heavie vier, than that ſubtil, 
natural fluid; air 3. but, it is alſo found heavier, than 
divers artifteial liquors ; ſuch as molt. oils 3 not onelj 
thoſe, obtained by geladen from. aromatic vegeta/ 
les, which are Very light and ſubtil for the moſt. party 
but thoſe obtained: by boiling or expreſſing divers parts. 
of vegetables, as well as animals; though ſuch be grols, - 
mucilaginous, and viſcid. Hence, all theſe like bodies 
never unite with water; hut, being mixed therewith by 
agitation, ſoon ſeparate from it, by a certain diflimilacity 
in the make and conſtituent parts of each whence. fir 
milar, or like attract like 3 whileſt; difimilar.or um 
like repel each other: for, the particles of oil — | 
rated by the interpoſition of the water, ſoon after, At» 
wact each other; repelling or rejecting the water, 
whoſe parts, at the ſame time, attract each other and 
repel thoſe of the oil, unite in globules, ariſe and float 
upon the water. However, to the later part of. this ge- 
neral rule, there is an exception: for, not onely the 
groſs wa reumatic or aduſt oils. of guajacum, box, 
Ac. but the eſſential oils of cinnamon, cloves, ſaſſat 
fras, Sc. are found. heavier, than water. None oily 
or e bodies, as is hence e are ſolu; 
pure water; no more are the fat of animals, 

the bal or. reſins. of vegetables, nor the yariou 
bitumens or foflil.oils, balſams, or.refins, that are found 
in various countries in the bowels. of the earth. Wich 
theſe, common may be enumerated: Da — 

none of theſe. are ever found diſſolved in water, by 

nature or art; without the interpoſition 1 e | 
Nn NEW: of lng ts THOR me fab — 
e „f oy $ a | ſu Mane 
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Wbſtance capable of intangling them, as ſhall be fix 
cher ed. in treating sf © e differetit medica 
wo 


5 Gal oils. it will not be thought' ſtrange, that it ſhould 
de 


" are mixed. 'F 
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heavier, than burning ſpirits, which are oils atteny- 
ated and Rbtiifed by the aBtion of fermentation, and 
united with a certain of water. This water 
es 


Spe from burning ſpirits; and this it is, that 
the dephlegmated or reftified ſpitit readi 
——— which n 
„for want of ſuch | 


ſpirit be poured water; 


which in diſtillation raiſes the h the ſpir 
firſt ; or by che interpoſition of ſuch bodies, as haye 

2 greater affinity or ſtronger attraction to the one, 
the other; thus, the mixture being c with fixed 
alealine ſalts, as far as it is capable, the ſalts and water 
attract each other moſt ſtrongly, fall to the bottom, and 
— ſpirit free. In CE 5 

water, being expoſed to a freeſi 

S 
e the water of its liq idity, n 


7 His heyy the 
— f 2 From ther ni 
ty, it is preſumed they are extremely 
conſequently unalterable in their nature: for, wat! | 
rarefied by fire into a vapor ſubtil and elaleit as air 
may be condenſed 1 into water again, -with all the pro 
perties and characteriſtics, it poſſeſſed before this 
And water, by cold condenſed into-afohd, 
* be reduced again to a fluid ſtate, as is res 
tha 


ve fi wir. But, this may not 
ant „ muſt have 


EE 
pump z but, in x 

the preffure of ebe the circum- 
ambient air, N e will be imbibed by, 
and, in ſome proportion, imbodi imbodied wich, the water. 
Hence, we ever find water in the natural ſtate, | 
fluid, fo effect Kio of x provg a to admit of 


XK 5 5 3 
ke celebrated IT ALI A&R 
kun e og eee to condenſe or com- 
preſs water By various means. As 1. By the preſſure 
of the elaſtie vapor of woe. This was increaſed. 
ela not onel jent to burſt glaſs veſſels, 

t elk Oo? pr the folder of braſs ones; yet, 
w di 25 impteſſion upon the ſurface of. 
water in a tube, on which the whole force was im- 
preſſed. 2. The Like trial was alſo made with quick- : 
flyer; with the like cefs : for, a column of 


vater was found not to yield ah hair's breadth to the 4 


1 del. Cimento, Lit. Edit. by van! Model ITT 
utmoſt 
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utmoſt weight of mercury, the containing ;glaſits 
trial was by, filling a. thin filver lobe with  wates, 
cooling it with ice or. ſnow, and ſtopping. it wich g 
very firm and cloſe ſcrew. The globe thus filled and 
ſtopped, being on all ſides, gently ſtruck with an ham 
mer, was bulged in at every ſtroke; but, che water, 
inſtead of ſuffering itſelf to be compreſſed, made its 
way through the pores of the metal, as .quickfilver 


_. paſſes, upon preſſure, through the pores of leather, 
Ans aordinary reſiſtance What extreme tenuit 
J 70. Dv Hamer, an ingenious and acurate phi- 
"Licker. further confirms the third experiment; 
filling a golden ſphere perfectly with water and after- 
"wards compreſſing it N the water 
tranſudes by the pores of moſt ſolid metal, in- 
Read of yielding to the compreſſure. This, at the 
ſame time, demonſtrates the extreme ſubtility and 
netrability of water, as it proves its incondenſabil 
or incompreſſibility, which undoubtedly ariſes fron 
the extreme hardneſs of its conſtituent particles. 
8 71. Thele experiments receive new . weight and 
light by the exact and faithful experiments of the 
famous TRANSLATER and COMMENTATOR G 
the FLORENTINE ACADEMICIANS,. in oppoſt 
tion to ſome other philoſophers, whoſe experiment 
ſeemed to denote, that water was in ſome degree com 
Preſſible. This faith-worthy philoſopher. filled tw 
_ ſpheres of lead and tin, each of three inches dis 
meter, and one tenth of an inch thick, with watt 
freed from air by the air- pump in cold weather 
and then placing theſe ſpheres under receivers, and ex 
hauſting them by the pump, aſſured himſelf, the 
were filled with water onely; then ſtopping the tube, 
by which they were filled, by driving a leaden pin 
- fanger's breadth into it, and afterwards cloſing it well 
with ſolder, he placed each in a preſs, where they 
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fice of which, a , Cloſe ſerew ig made, .towhichi 
a ſcrewpin, with a — adapted. This ſphere: 
being filled with cold water, the ſerew, being well 
greaſed, may be turned with proper fore. But, it is 
no ſooner turned, ſo as to compreſs the water with any 
force, than the fluid eſcapes, as above, through! the = 
pores of the metal. + $13 hit 0 2 (895 i Þd - 

$ 73. Hence, it is juſt to conclude, with M. N. 
Mus$CBENBROEK, that Lord VaatTAu, M. 
Fabay,, CoupzrRT, Macterr, Borttrapd othels 
were deceived, when they pronounced water compreſ- 
ſible from its running out with rapidity by a perfora: 
tion made in a globe filled with water an c preſſed 
by ſcrews or otherwiſe; and it is reaſonahle ta judge, that 
this current of water was owing to air nt ned in che 
water, or ill - filled ſphere, or to the elaſticity of the 
metal, which had yielded to the force itmpreſſed upon 
it in filling it with a fyringe. The ſtricteſt care is to hæ 
taken in making el americana ds, though = 
the air commonly contained in the pores of Water, be 
not elaſtic there, hile the liquo 


r. continues. cold and 
fluid; yet, upon ſlight: heat, it will recover its elaſti - 
city, the water itſelf will he rarefied, and it will ruſh 
forth with rapidity by any aperture 3 or, if the heat 
be ſufficiently increaſed, it will burſt the ſtrongeſt veſ- 
ſel with a moſt loud and violent exploſien. All me- 
tals are capable of expanſion and contraction by heat 
and cold, and are alſo all more or leſs elaſtic . Where- 
fore, he who makes theſe like experiments, without 
due regard to theſe circumſtances, will erernally de- 
cave and he deceived. „ 0 d aim. 
sn SLE EE 574. 
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water by fire, ſuch as is uſed * 
188, in ſome of the Chelſea water works, 
and in our mines, In theſe, the hot vapor 
in a cylinder, overcoming the preſſute of the atmoſ 
Phere, raiſes a piſton ad 


miſſion of cold water into the cylinder, takes _— 
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Thi vapor being condenſed, by + — 
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yague : for, water is deſtined to ſerve. innumerable 
es in the creation, | which ice can not effect. 
ater is deſigned to be the habitation of as great a 
dry ſurface of the earth, They were furely made to in- 
habit a fluid, not a dry and ſolid, element. And to theſe, 
it can prove the vehicle of nutrition in a fluid, not in a 
world, where the cold is ſuch, as keeps water always 
in a ſolid-ſtate, that is, fraſen. Here, it is undoubt- 
edly natural; the laws of nature eternal and irrevoca- 
ble have made it ſo; at the poles of this globe, where 
thirty three degrees of heat can never be known, But, 
when and wherever that of heat is felt in the 
atmoſphere, then and there, froſt can not be ſeen, and 
there, water muſt remane fluid: wherefore, fluidity 
may, at leſt with equal reaſon, be pronounced che na- 
tural ſtate of water . A It 4154.09 
98 82. Ice is looked upon, by the ſame author, 28 4 
certain kind of glaſs, which fuſes or liqueſies in thirty 
three degrees of heat, and, in- any d under that, 
becomes again hard and ſolid. Then, it acquires the 
principal eriſtics of glaſs; it becomes an hard, 
elaſtic, fragile, pellucid, inodorous, inſipid body, which 
bears cutting and poliſhing like glaſs, and may be 
formed into Lenſes and burning- glaſſes. In what then 
does it differ from common glaſs ?—In gravity, fu- 
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fibility and fixity. It has been before ol erved,” that 
Vater, in itſelf, inelaſtic, is by fire rendered power- 
fully elaſtic. ' Here the ſame effect is produced by the 
abſence of heat, cold: for, a globe of ice, falling 
2 #fy hard body, rebounds, as a globe of glaſs does. 


And the colder, \ the harder and more' elaſtic it is al- 
ways found. Some have imagined, that in long con- 


| * How jolly phyſical, 1 well as elegantly poetics), has our 
M 1L TON painted thi:, in his matchleſs poem on Paradiſe Loſed. y 
.__ | ——— On the watery cam. 
Hu brooding wings, the Spirit of God outſpread. 
| And vital virtue infuſed and vital warmth, ., - _- + - 
Taroughcy: the fluid Maſs. — 
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| found to differ from glaſs, u that of gravity: All 


To Do Of Wirz in gener | 
. water is actually convened 

gems or cryſtal. But, this muſt paſa ſona grounds 
— 6. till better authority be given, ; than 
— — e ä 
| —— water onely offers an argument wo 
the immutability of its nature 3; becauſe, the 


err. 
to pre- 
ciſely. a poſſe fume chuaer besen 
. * Ice differs from glaſs not onely in fuſibility, 
in fixity: for, common g 1 — 
gre of fre wir wat A hevens, — ble of 


—— 
$ 83. Another material inftance, in which ice is 


glaſs is heavier than water; ice in general, more light. 
But, this is accidental: as water cannot be obtained, 
and expoſed to freeſe conveniently, 
ice Wi — — 2 Conn The interſtices 
of water are always found full of air. And, though 


ay other fluid, loſes its elaſtic p 
particles of water are 1 into 2 
union by the freeſing cold 
1 
all natural properties. 
ing give that leyity to ice, as to make it float upon the 
very water, of which it was formed. And, it is this 
air, that burſts the ſt known veſſels, 
15 Ying — ſtopped and froſen * 
84. 


air, by ex 


g it to cold, more ponderous ice may 
be obtained. Thus, water froſen after boiling, or in 
vacuo, gives ice, more ſolid and derous, more 
equal and pellucid, than ordinary. 
Purosorhzxs 1 haye thus made ice, that would not 


2 of the Acad. del Cimento, 
3 Acad. del Cimento. 
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ice, we have ever ſeen, has thawed: 9 


g volulſed by the degree of heat fuficien u 


without air; i 
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this air, by the diſunion of its ee ye, a i 
or waged gon 


were to. be thoroughly freed from 
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Pero org in che ware. 
* "ah ice of this King, let 
„ the freeſt from air, &. _ 
38 ter | it in the greateſt cold of 
ture, aided b ws 9 to the Pe dere or or 
Fahrenheit's method, and he will have the 
d i is ies Ae Sekte 9 
f in egrees o 
me may conclude, that the notion of water's being 
converted into gems oe coupe of the natural cold is 
ridiculous ;, fince N about forty degrees 
by art, proves utterly ine eue to this purpoſe. 
F 85. The co t parts of common water are 
very heterogene. There are few bodies in nature, into 
whoſe compolition water does not enter, or to whom 
it does not, in ſome manner or form, adhere. And 
are very few. bodies, that are not capable of being, 
one means or other, ſuſpended i in water. Hence, oY 
find the pureſt water in nature always charged, in 
ſome proportion, with all the other elements, as fire, 
ar, and earth of various kinds. 
$ 86. We have already ſhewn, char wider in 4 lui 
ſtate can not. exiſt without 12 ar + of fire; 
under this, jt is converted into an hard hag body, 
ice, 
$ 87, At the ſame time, ic has app „ that air 
is always imbibed, in ſome p ion, by water. There 
is no water, that does not difch | 
being heated, as well as froſen, and upon being put 
under the exhauſted receiver of an air- ump. And 
23 ſoon, as the cauſe, that expelled air 1s re- 
moved, new air ruſhes in and fills the inter. es f 
the water, as before. Some water has more this 
ar, than others; the light mineral or chalybeFe Wa- 
ters of Pyrmont and Spa, moſt of any. | 
i The e of earth in waters is manifeſt- 
* evaporation or diſtillation to a dryneſs. Some 
barged with eat ar Mone Alen, as to 
on 3 upon boiling, or to coat dds * 
8 Wien 


arge nach air, upon f 


1 Of WATrII in general. 
which they are boiled, With ſuch a ſubſtance. But, the 
lighteſt and pureſt known, in nature is not free from 
tus mixture, nor can it of it by 


dun an it bg totally, diveſted 
Art. For, in evaporation, to à dryneſa, 1 the moſt 
careful manner, a conſiderable quantity of ſolid earth 


matter remanes. And, in diſtllation, in the cloſ 
veſſels, the like ſediment is left, and that after many 


8 89. Mr. BoyLz informs us *, not a 0 7 
his own knowledge indeed, that rain water diſt; 
near two hundred times, in clean glaſſes, always leſt 
a white, inſipid, terrene ſediment in the bottom. 
8 90. This may be true, if water could be diſtilled 


— 
. 
: 


ſo often without entirely evaporating at the beſt cloſed 
' -  Junctures, which may be reaſonably doubted, But, tak. 


ing the poſition for granted, all the earth remaning after 
the ber is not 1 entirely . . to the wa- 
ter: for, as water can not be diſtilled, much leſs eva. 
res without air, and as there is none air free from 
uſt or other ſubtil terrene matter ſuſpended in it ; it 
is not to be wondered, that water paſſing through nev 
air, at the ſame time, that it parts with ſome of it 
terreſtreity in diſtillation, ſhould collect more from 
the air in the empty part of the diſtilling veſſels 
through which it neceſſarily paſſes, So that, as rain 
is looked upon as the ley or waſh of the atmoſphere ; 
ſo water, with all the ordinary cautions diſtilled, may 
juſtly be, conſidered onely as the ley or waſh of ſuch : 
portion of that air or atmoſphere, as neceſſarily occu- 
pPies thoſe parts of the diſtilling veſſels, which are not 

+ Hlled with the liquor to be diſtilled, 1 
9 91. Thus, though diſtilling be the moſt effectua 
method, we know, of purifying water, we are not to 
4 5 it more pure 15 repeted diſtillations in the 
ordinary manner, than after one; nor are we to fur 
pect, that all the earth, which is ſeparated from it i 

repeted diſtillations, preexiſted in the water.. 

. $92. To diſtil water, ſo as to render it as pure, ® 
poſſible, I recommend the following Apparatus ane 
method; "ILY r 


Of forms and qualities, 
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07 in 46 e eee 955 5 
693. J. A-glas. cucutbitiof a Snbwenient ſize, 
with a moor's head, and beak; all of a piece, and 
Regie boa at A grows 9 1 head, ay which 3 agla 
groun adapted.;'; 12 
gel ed mire bull * 2 


94. 2 A 
boll, to je par 1 N * 2 
A ſtron 8 5 n- 
1 5 25 L- water to be diſtilled, * a long 
1 r to the tube of the recipient. 
$ 96. 4. A convenient ſand- bath furnace, in which 
the cucutbit may be placed for diſtillatien: 2 
$ 97. The meth of proceding, 1 recbmmend, i is 
chis; let three fourths of the cucurbit be charged with 
the cleaneſt and neweſt collected rain, or tather fnow 
water. Let it be placed in the ſand- bath, within three 
fingers breadth of the pot, and let it be covered with 
water, about half as hi as the water to be diſtilled. 
Then, let the tubulated matrace be 3j by way of 
recipient to the beak of the moor 's head. Let its 
boll be ſupported by a convenient round, with its tube 
inverted into the bottle, which is to receive the di- 
ſtillnng water. Having luted the junctures with a tuin 
paſte made of fine. almond or linſeed meal one part, 
wheaten flower two parts and the glare of eggs a ſut- 
ficient quantity, let the fire be gradually cdminiſtered 
and regulated, with the ware eee bl the war 
ter is all diſtilled, _ 
$98. Thus water, pure enough. for weſt 8 
may be obtained. But, as it is to be preſumed, that while 
it loſſed the quantity of earth, which i is found in the 
bottom of the cucurbit, it gained more from the air 
in the veſſels, through which it paſſed in the diſtilla- 
2 if the veſſel No. 3. be removed, before all is cold, 
and the water bed back into the cucurbit, by the 
opening in the head d, letting it touch none of the ex- 
ternal air, it may now be diſtilled through a purer me- 
dium, than before, partly through that very sir, which 
it had in the former diſtillation waſhed, with ſome 
new to fill up. the ſpace of that, which was expelled 
3 in 
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the rarefaction by the diffilling heat. And 

5 e ſecond or Gd Gen without th 

the veſſels or opening them fo, as any 


erer 
n 

8 99. This difflle water may ferve m x Herder), 
by which all others be tried, by compariſon. 
vill be found the lighteſt upon the balance; although 
See 2 nancy e e ie EN 


kes. among ogous, experiments. 
ot. r This ſol» 


wo cre; — > — 


$ 102. The rern 


2 cooled. Common waters are heated wy cooled 


ed any water is, the more-difficultly it i 
the more ſlowly it is cooled. ns ee the more 
unit for diſtillation, and the leſs apt to freefe. Pe- 
trifying waters are rarely froſen. | 
S8 10g. The metalic ſolutions, rly thoſe 
of gold in aqua regia, that of ſilver and of cf quickie 
in the acid of nitre and that of lead in diſtilled vine- 
gar, all ſuffer themſelves to be diluted with, and re- 
mane ſometime ſuſpended in, this pure water: where- 
as, in leſs pure waters, thoſe charged with terrene or 
ſaline parts eſpecially, upon theſe ſolutions 
ped into them, they grow turbid or cloudy, and the 
metals are ſuddenly precipitated in the form of a ma- 
giſtery, for reaſons hereafter to be aſſi | 


F 104: Though we have not as yet ound the means | 


of reducing v water to parſe, 3 ſimplicity”; 
yet, 


conſiderable 
quantity of the impurities of the external air ſhauld 


being drop- 
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Bs always fond. 0 HJ ©. 2773 r nay bay 
58 10%. The bodies, which water dillolpes with the 
| greateſt facility are fats of all Kinds, a 
Lud, natural or artificial. 

$ 108. The ſalts, which ati 2648; mm; 
meets in i Page thriughith learth, are the ſolid 
folſil ſalts 3 either ſimple, as ſali gem, or fea ſalt, ſi 
ammoniac, borax, nitre of the antienta., or theſ 
compounded To which, the various vitrigl 
may be added. The-other Gmple foſſil ſales /are 


never found naturally pure, ina ſolid or dry form; bus, 


from an attraction with water, always 
3 enough of it to ſecure to themſelves a-liqud 
| , unleſs when they unite with ſome;-terrene 
wy The firſt of theſe, and ſeemingly the firſt in 
the creation, is that univerſal acid, which pervades the 
whole ſyſtem of nature, and though it be called foſſl, 
from its being collected in greateſt plenty from certain 
foſſil bodies; yet, we can trace it in the vegetable and 
n though ſomewhat altered from the 
original; and the whole region of the air is charged with 
it; as appears from the corroſion of metals and the i 
turation or neutraliſation of alkaline ſalts; that i is, the 
expoſing fixed alcaline ſalts to the open moiſt air z by 
which; the ſame effect will be cet in a certain 
time, as if they were immediately — with the ſame 
acid procured by art; to wit, the concrete, called, tartar 
vitriolate, will be the reſult, This affords a proper car 
tion in the. ing the-ley of alcaline ſalts, as thut, 
called, the oil = tartar, in particular, which is direct 
ed to be made by ſing this alcaline ſalt to the open 
air, till it abſorbs Sg, her. ba idity enough to, diſſolve it. 
But, in being thus expoſed, it muſt, dt, with humidity, a 
ways imbibe more or leſs acidity, and: conſequently be, 
in ſome meaſure and degree, neutrated. Hence, we can 
find no common alcaline ſale v without ſome de” falt 
with it, and that commonly tartar. vitriglate..... 
acid abounds-in various parts of the earth, ſo 48.80 
oduce various concretes, from whence we obtain it 
T art. Thus, the univerſal acid with iron makes 


green, 


of, a proportionate quantity of the cotteridlinn 
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ith-copper, l or copperoſe s with 
goed" 2 adele -printiple, 
called, Phlogiſton, ſulphur or common brimfüches 


with a — „ Aum, and ſo forth. 
the green and. ulphur: eſpecially, .ve/extract 
1 Oe tres ohms, it yulgarly: beats! the name 
of che concrete, from which it was drawn thõugh 
it be but ohe and the ſame, whence, ſocver drawn, 
when perfectly pure. This acid may be obtained by a 
particular proceſs in a ſolid,\. icy form, in wicht it 8 
impoſſible to keep it long. But. in 'albtherordinarr {= 
ns, it imbibes, With avidithj enough of 
the humidity of the — it conſtantly: — — 5 
And it holds this moiſture ſo faſt, | 
fire will afterwards — 4 | 
25 the baſis of all the other, acids, i produetd by nature 
KBs. whence, it is hy ſome called, ;primogenial. | 
og. The = uid, foſl acitioſalts are the 
acd — 2 — nga modern nitre. Theſe 
are always liquid, nor can they be obtained in any o- 
ther — their firm union with Water, and their 
volatility, which is not inferior to that of vate. 
9110. The ſolid and liquid falrs are all ſoluble in 
water; but, in a different, manner and proportion. 
The ſolid will all diſſolve; in water : but, they each re- 
quire a certain proportion of the fluid to diſſolye them, 
and the ſolvent may be ſo ſaturated, that it can take 
up no more of the od falls. but leaves it untouched, | 
8 if it were not ſoluble therein. But, when the ſalt 
is once equally diſſolved in a ſufficient quantity of wa- 
ter; then it is capable of heing further diſſolved ar di- 
luted wich any greater or leſs quantity of water. Thus, 
the acid ſalts, being always in a fluid, form that, is, 
already diſſolved in a ſufficient quantity of aqueous hu- 
midity, may be diſſolved in the ſmalleſt; quantity of 
Vater imaginable, that is, further diluted, — 
-F 111, It is by being in continual motion, that wa- 
ter 8 the diſſolution of bodies. By this it is, that 
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the ſeveral parts of the 3 come into 
contact with, and act 13 che ſolvend. This is 
* .: proved 


S 


or maction. Is 1 
A theſe ſoli ö 
to deprive che | * 
in proportioù, us the cold increaſes, the falt Will Fepi- BN 
rate from the water z and the water retliuced to ice N 1 
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rule: certain of the ſemimetals, 
lus of anti 
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: it rakes 
the 


ſuch 


e kind. The for- 
mer e mineral waters of different kinds, A 
various or carths diſſolved in the like acids e 
miſcible with water 5 and thus our hard and \petfify- 
g. However, fore exceptions ye uganf th 
115. However, ſorni | 
* tals by dent afrifices, 
are diflolved in certain acids. As for example ; 'reg 
mony is not ſoluble in ſpirit of — in - 
aggregate ſtate, no more is quickfilver,” But, cor 
five ſublimate, which is quickſibver reduced to a vie 


— ea. — — W I oo . . rr . 
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STAHL, | obe 


'dli rſtalline Pete 
watt * la being 


Wan iR Nod ſo d 
ralled, butter of antimony. This attracts the hum. = 


Tonlilterice of an heavy 
1 4 ſolution, or 4 kind of. vitriol- of antimony, "by 

"means of this acid; yet, it is not ſoluble in water? = 5 
"as ſoon, as this butter, or dil, as they are impt 
called, is dropped into water, the — parts 
rate and fall to che bottom in the form of a white ma- 


. 


of e 1 E 85 
meatis'of f phit of ſalt eoh- 
Fo: Wich this re- 
us and deſtilled togecher. the acid of falt, from a 
wr 2 affinity or more werful atttaction with the 

gin tne ro unite with the antim Ny 
ils into an ice Hide Motu. | 


lity of alr and is thereby diluted, in time th the 
005 2 dil. This may” be looked upon 


ery of. der, falſely called, mercurlus vitae, by 

Ring it to be mercury, when in fact it is 

antimon nog Mi y others,” ulvis algaroth. In Hike man- 
uth d 


iflolves in che acid ſpirit of iter; and 


way when diffolved; be locked upon as à kind of 


liquid vitriol of that metallic. Let, when dropped in- 


to water, it Is recipitated in a white 'magiſtery, 4s 


well as the afofeſayed "Ris —A — that 


vane imagined. 

ſalts of che v. e ut 40d 1 W 
dom, whether produced b Tk or aft, and of what 
kind ſoæver die be, are al ſoluble in water, upon the 
ſame principles unk the pretetking. And water, charg- 
ed with different ſalts, becomes. a ſolvent for bodies, 
which; while ſimple, it cold hot affect: thus, charg- 
ed with acid ſalts, it diſſolves various metals and earths 4 
and, impregnated with alcaline ſalts, it becomes a ſol- 
rent for oils, ſulphur, C ce. 

F 115, As it may be ſatisfactory to ſome readers, I* 
here in ert ſome tables, ſhewing the p rtion of dif- A 
ferent ſalts, which a given quantity of 1* ple cold wa- 
ter s capable of diſſolving and retaining, This me- 
thod of calculation was begun by that acurate phy- 
ſieian and chemiſt, the 9 doctor Fæib ERIK Horr- 

MAN. 


66 : lk, i god 
"Man *. But, as ſome gate fc 
. may Mbly find theirs differ from ke of i this juſh 11 
n let ee bere remind them of 
e recording of thele expeſ. 
8 Tſe an are, BE. not determining the puri 
of the re and the rx ing the degrees of hey 
I that, in which theſe ſolutions were made 
by ſome regular thermometer, whoſe conftryRure and 
_ ſcale was made known. Without this, there can he 
nothing determined with dye acuracy from ſuch er 
_ periments as theſe, but little from "bydroſtatica © 
. iments, upon or in water; or even. in the m 
ing of it: For, as water is continually b 
temperature with the atmoſphere z as it is rarefied ad 
expanded with heat and BER with cold ; and x 
in the one ſlate, its motion is increaſed and with thy 
its diſſolving faculty augmented ; and in the other, i 
is more at and conſequent] leſs capable of di 
- ſolving ; the ſeveral d of heat or cold, befor 
"2nd after the adding © the ſalts, to with the 
purity or ſimplicity of the water, ſhould be moſt ac 
. rately determined and ſet down, in order to enable u 
to draw certain concluſions from the premiſes, Fo 
want of due regard to theſe cautions it is, that no tw 
agree in the quantity of water requiſite to diſſolve 4 
given portion of any ſalt. I ſhall, for the ſatisfactia 
. of the reader, ſet * the obſervations * Hoffma, 
Juncker and Boerhaave upon this head. 
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plan, the ſalts. all powdered and dried, the water jy. 
nified by diſtillation, and its temperament, with that 
of the atmoſphere, determined, by the thermometer. 


at thirty eight, diſſolve in the following proportion; 
Jans: 09 nne T0 5 
| in liſtill d | | 


S ounces, 3 drams. 


Alum, ——-a 7 1 ounce, 
Epſom ſalt, —— 1 ounce, 
Fixed alcali, or ſalt 
Arcanum dup. art! 
5 tartar vitriolate, 2 4 
with long and aca 1 wes ao 
ſtrong agitation, 4 drachms, 3 ounces,” 
Common green * Wes 
Vvitriol by con- a * 
: ef tinued * agita- ? 235 | 
tion, Bt: 3 1 drachm, 3 Ou 
Tartar purified, 1 Ounce, I 


F 122. Theſe experiments may at firſt ſight apps 
of little moment. But, by them, we learn the diffe- 
rent power of water in diflolving ſeveral ſalts. Some 
it diſſolves more readily, ſome, more tardily and dif 
Fficultly than others; > (he in greater quantity than o 

thers. The knowledge of this is of great importance 
as it ſnews us how far a given quantity of pure water 
capable of being impregnated with various ſalts, 4 
: _ greatly aſſiſts arthe purification and cryſtalliſt 
eon As for Fuerte if any ſalt be impure, iti 
ti be depurated by olution in a ſufficient quantity 
water, and then evaporated to dryneſs, in ſome * 
t 


— 


nces 
8 ounces, 
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a pellicle a on che ſurface, in others; and 

He, that knows the —_ of water neceſſary for this 

pole, will ſpare himſelf mueh erpenoe and labor,“ 
which the ignorant of theſe rules is likeh to ſuffer. 
Again, if two or more ſales be mixed, as they may be, 
not onely in a dry form, which is eaſi ly concetved, but 
in a liquid form; for, ſeveral ſalts diffolved may be 


mixed together without n ee ation, or any other 
change; this table ſhews how they may be ſeparated; 
thus, ſaltpetre, ſea-falt, ſale gem, ſalt ammoniac, bo- 
race, alum, Glauber*s ſalt, Epfom ſalt, and the like will 
mix uniformly together; moreover, water ſaturated! 
with one ſalt, is capable of receiving and diſfolving 
ſome of another: as for inſtance ; if to the ſolution of 
ſea-ſalt, in the laſt table, half a drachm of ſaltpetre in 
powder be added, it will readily be diſſolved in it; or, 
if to the ſaturated ſolution of ſaltpetre, about half an 
ounce of ſea-falt be added, it will readily diſſolve 
therein. Or, if to the ſolution of ſea-ſalt a certain 
portion of alum be added it will diffolve, when it can- 
not take up another grain of ſalt ; and when it is thus 
charged, as far, as poſſible, with theſe two ſales, it 
will then take in a third; for; it will diffolve a ſmall 
© quantity of green vitriol. Now, if any two or more 
of theſe ſalts were thus diſſolved together, we may 
hence learn how to ſeparate them: for, the ſalt, which 
requires moſt water to diſſolve it, will, aſter ra- 
tion, firſt cryſtalliſe, and leave the others in a ſtate of 


ffe⸗ 
ne, BY elution; till by further evaporation, the next in order 
d. os brought to the ſame point, and ſo on Thus, the 
 o aum will firſt cryſtalliſe, next che? nitre or ſal 
ind the ſea-ſalt laſt; All ſalts, that are capable of bei 
ers Neryſtalliſed, are diſtinguiſhable by the figures of their 
and cryſtals. It is an eſſentiab mark of their parity; they 
at: bold therefore be prefered in this form. The wafn- 
iss of diaphoretie antimony yield tw; kinds of falty 
ale one nitrous, the other alcaline. If chis be eva- 
rated to a dryneſa, a ſaline concrete, vompoſed of 
TV 
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& two, is obtained. let it be 

png and each ſalt will obtained ſeparately in 
own, proper form, In like manner, in pr 
arcanum duplicatum from nitre and vitriol dittil 
a violent fire, or calcined together; in this Prepa- 
the acid of the vitriol quits its on metallic 
o unite with the alcaline baſe of the nitre; 


but, it ma and often does, happen, that ſome por- 
cans of te ire and Virol remane quite unaltered ; 
| there are three Alt in the Taſkin of the 
12 8 to wit, nitre, vitriol, and e neuter 


the ſtalled ſale _ contain more or leſs water, 
To this, their coheſion and pellucidity is owing : for, 
12 of humidity, they "fall into an {pac pow: 

8 123. Upon che ſame principles diffexent ſalt 
when, by any accident, they happen to be mixed, ar 
ſe by mere ſalution or — 2 thoſe, that ar 

eaſieſt diſſolved or require left water or motion ta 

diſſolye them, will be firſt ſciſed by the water. Thus 
in ſuch a mixture, they will diſſplve in this order; 

1. The fixed — 2, Epiom ſalt; 3. Sen- at 
and fo an, acco according to the table. 

124. Thy reaſon why one falt is thus mare ſo 
kible, than another, deſerves, our attention, The falls 
fold, coldre, — ee we 

m ghitly and c y. are 
| qr 2 the other hand, tk 
which, are com ot mare 
parts, are moſt Uenſe and ſolid, 4 firm 
together, ſo that their union is hard to be broken, 1 
r. moſt difficult of ſolutiah. This is demon 


iſfrared by. the table; * ng 


evaporated b 


eee ſalt, like tartar vitriolate, is obtained; 


and - terre 
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which are found to require Jeſt water and leſt motion 
to diſſolve them. are the fixed alcaline ſults, which 
have ſuch a thirſt, that When expoſed to the open air, 
they attract a ſufficient of its to diſ- 
ſolve them, and then retain it ſo firmly, as o part 
from it wich difficulty; and next to theſe, the acid ſalts, 
which attract and abſorbs as much aqueous humidity 
from the air, as renders them liquid, and then re- 
tain this moĩſture ſo firm it is impoſſible to 
part them. Next to theſe, Alone falts neutrated wirh 
vegetable acids, as ſalt of tartar with tartar or vinegar; 
ſuch neuter ſalts, as contain much water; as Rp. 
and Glauber's ſalts and the fie, then muriatic ſalts 
are found the moſt ſoluble. The ſalts of the later claſs, 
which require moſt water and motion to diſſolve them, 
are nitre, alum, borace, 'vitriol, tartar vitriolate, and 
tartar. Theſe are all found;of the character 
in different degrees; whence, cheir ſohubiliry ' varies, 
There 1 is another reaſon concurs to make tartar, as it 
is found, almoſt inſoluble in old water; it is ull over 
covered with a'mucid or kind of —— Tentor, 
whence water without heat can hardly enter it. 
S 125; Though all oils, in their "own 1. 
ture, be abſolutely inſoluble in water, without ſome 
proper intermedium; yer, when they are one atte- 
nuated and 2 fermentation, ſo far uc tO b 
come a burning ſ * then they imbibe and unite With 


ſuch a portio 
as any ſalt e — . — belt 


a . . . —• . ˙ qN06q© 4-0 


"Tb 


as ſoluble; a 
rectified ſpirit unites 


the heavier will preponde — 
the other; but, upon the Welt ran mic 
moſt intimarely, 2 Ira a ag they 

| 5 126. Water, however rener duden 5 

to divers ſalts, 0 — ſpirits. Hence, if 

N 
4+ | 5 
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ley, vulgarly and falſely called, oil of tartar, it wil 
by no means quit the ſalt, to unite with the ſpirit; not 


can the ley and the ſpirit be, by any artifioe, united. 
From the ſame: cauſe, if to any ſpirit diluted with wa. 


ter, a ſufficient quantity of dry, fixed alcaline ſalt to 
ſaturate the water be added, the ſalt will attract, and 
be attracted by, the water, they will unite and rejeſt 
the ſpirit. 8 rot 10 II „ £2307] 
a 8 127. But, this happens onely with fuch ſalts,” a 
have ſo powerful an attraction with water, that they 
are hardly ſeparable : for, all ſuch, as readily quit the 
water, from their ſuperior volatility, or aptitude to 


run into cryſtals, make an exception to this rule, 
Thus, if water be y ſaturated with a volatile al. 


cali, ſuch as the volatile ſalt of ſoot, urine, ſalt am- 
moniac or the like, which upon the fl heat are 
apt to quit the water and fly off, or with ſuch as run 
into cryſtals, . when the water is at reſt, ſuch as tartar 
vitriolate, Glauber's. or Epſom ſalt, upon pouring 
rectiſied ſpirit- to ſtrong ſolutions of theſe kinds at 
falt, the water quits the ſalt, diſſolves or unites with 
the ſpirit, while the particles of the thus rejected-fal 
attract each other and run into ine concretions. 
Hence, we ſee, that water has a attraction 
with ſome ſalts, than with a burning ſpirit, and a 
ſtranger attraction with the ſpirit, than with certan 
other ſalts. vd un „Mig pits of 

8 128. It has been before obſerved, that burning 
NE but ſubtilifed oils. Hence, they retan 
their affinity to oils and diſſolve all thoſe, called, & 


* 


ſential; ſuch as are deſtilled in an heat nat exceding 


that of boiling water, from aromatic vegetables, and 
even thaſe, called empyreumatic or aduſt; ſuch & 
are drawn by the force of naked fire from vegetabt 
and animal bodies. Thoſe obtained by / expreſſion, 
containing ſomething mucilaginaus, are not ſoluble in 


ſpirit. Reſins or balſams likewiſe, from their affinit 


e eſfntal-gn other oil, in all which they we. 
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ble, ea readily diſſolve in rectißed ſpirits, © But, water 
r attraction or nearer affinity to the ſpirit; 
chan — - For which reaſon,” as ſoon as water 
is poured: into any ſuch ſolution, it immediately be- 
comes opac and milky ; the water and the ſpirit at- 
tract each other, unite and form a liquor incapable of 
diſſolving any oil or reſin; whence, Ale are rejected, 
and, oat en Le. their reſpective ſpecific gravities, riſe 
and float on furface, or: fall 20-46 bottom, of (he ; 
mixture. 1 Dem 2 obe 2070! aon 
9129. — — ſoluble — 
without the interpoſition of ſome body, which has 
ſtrong attraction with water, and is, at the ſame time, 
capable of inviſcating or breaking the coheſion of the 
oils. Thus, divers — balſams, as well as certain 
animal fat, that for inſtance, which is abſurdly called 
ſperma ceti, divided and inviſcated by the y alk of an 


egg become miſcible with, though not perfect fol: folus 


ST on I”, ET.» 


ble in, water. The like effect is 
ping oils on ſuggar; they may, by this means, — 
ſome time ſuſpended in water, which before, could 
not affect them. But, the moſt perfect ſolution of 
oils in water is effected by uniting the oils or charging 
the water with thoſe ſalts; which moſt ſtrongly attract 
water. Theſe are the fixed abe i to them, 
the volatile ſalt. en e 
F 130. The former, to wit, rely rw 12 unite 
nith eflertial-gils, upon hain mixed dry with them 
and agitated; and, with expreſſed oils or fat of ani- 
mals, by being reduced to a ley and boiled and ſtirred 
together, till — rex, to be exhaled. Thus, 
the beſt ſoaps are made. —— nds 
very ſoluble — in water, but they render that 
fluid a powerful diſſolvent of various bodjes, which it 
could not otherwiſe touch. Thus, oils and fats, and 
all unctuous or greaſy bodies, reſins and gummyꝰ reſins 
mix with ſoap, In — that means became ſoluble in 
water. Hence, the ckanfing quality of ſoap. The 
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8 131. Aang thus in many ibſtantes: ue 
extent of the diſſolving r of water, it is not im · 
8 that it not be 

ked upon in the light, in which ſome vane boaſten 
ä ˙ . atafaan cd 


vent. 
$232: Pure water, perfectly. cler of all Hl, 
n 
authority have affirmed, that 


capable of diſſol 
ä of great 
moſt pure and perfect were againſt the power 
of this ſimple ſolvent, but may, by long trituration, 
be rendered actually ſoluble therein. But, the pre- 
ſumption is; that if theſe gentlemen made theſe expe- 
timents, they either uſed water already tainted with 
ſome ſalt, or let it ſtand ſo long expoſed to the air in 
the time of trituration, as to imbibe enough to make 

it a fit menſtruum for metals moſt ſubtilly divided by 
grinding. However, let not this induce any one 1 
keep water in metallic veſſels, eſpecially of lead c 
copper; fince a flight degree of different kinds a 
acidity may make it e of diſſolving enough of 
either to render it noxious. And all falts cifſolve more 
or leſs of copper. 

$ 133. Water is not capable of diſſolving uny pur: 
earth, or ſtories, much leſs glaſs, (cryſtal, or gems. 
Nor can it diſſolve ſulphur, even by the utmoſt heat, 
of which it is ma. aum n N of 4 
<ertain 3 | 
85134. Such Ad a of water, 
from — tenuity of its parts, that it er 
ters into the pores 2 bo. 
dies, and thereby at once increaſes their weight 10 
frze. This has already been ſhewn in many inſtances 
Here, I ſhall only add a well known iment to 
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pure water is 


Warm in gintral 75 
135. Let a piece of whip-cord' or cat: gut, of ar 
— PE long, be braced. upon a wall by two ſtrong 
hooks or nails drove into the wall. Then, let ß 
weight, it is able to bear, be hung from the middle of 
juſt as it is imple : for, every change of the Ar to dry 
or moiſt will be marked by the weight, Which will be 
found lower in dry, and higher in wet or moiſt wea- 
ther. To prove that the cord is ſnortened and tlie 
weight raiſed by water, let it. be vet by rubbing a moiſh 
ſponge or cloth to it, it will be found to contract and 
raiſe any weight the apparatus is able to ſuſtai. From 
the ſame cauſe, faddle-ftri are {0 much more tenſe. 
in wet weather than in dry, that they frequently crack 
and break in the former. This, moſt certainly, is ef- 
fected by the minute particles | of water inſinuating 
themſelves into the pores and interſtices;of-/the cord; 
whereby they ſhorten the dimenſions of the cord, in 
oportion, as they interpoſe themſelves between its 
nbres, as ſo many wedges would da. om net 
5136. From this extreme penetrability, it is no 
wonder, we find ſd few bodies, to which water does 
not in ſome manner adhere. Various ſalts dried to the 
utmoſt, yield an acid ſpirit in deſtillation, whoſe flu- 
ity is owing to water. Thus, ſea · ſalt decrepitated, 
even fuſed and afterwards mixed with any martin! 
earth dried as well as poſſible, bole for inſtance, will 
by deſtillation in a violem fire yield a ſpirit, from which, 
T is eaſily ſeparated, The ſame may alſo be 
ſayed of nitre. | 00 161. | 


$137: ——— poo GR body, 
is yet partly compoſed of water: proofs. are, 
1. That it — —— and there is no flame 
without water; 2. That its fumes yield an acid ſpirit, 
if collected and condenſtd in a fit recipient, from 
whence much water, though it muſt be confeſſed part- 
ly from the atmoſphere, may be extracted 
8138. Ani finite number of bodies Ge their ſo- 

dir and much of their weight to water, Clay, with- 
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out water, is but duſt; but, water being added give 
ir tehacity, and being moulded and baked in a kiln, 
conſtitutes a ware of a ſtoney hardneſs.” Lime and 
fand- unite into a ſtoney body, that endures for ages, 
che addition of water. Gypſum, or the ſtone, called 
plaſter of Paris, being calcined is reduced to a ſubiil 
powder; which, upon the addition of water, grow 
ſolid, dry, and hard as a ſtone. - Add to this, that 
all our glews, ſizes, paſtes, . . derive their 
tenacity from water alone. 
8 139. The — — * — 
hard and ſolid parts of animals, as their bones, teeth, 
Sc. owe the —_— of their parts, and in ſome mes. 
no their ſolidity and gravity to water. This appear 


—— Ho of _ humidity, by which they 
eſs, loſe theſe properties. As for ex: 
— z the oldeſt and — horns, bones, or teeth 
of animals afford a conſiderable quantity of ſpirit, a 
it is falſely called, and oil in deſtillation. This ſpirit 
is no more, than a volatile ſalt, a creature.of the fire, 
diſſolved in the radical humidity of that animal body, 
which being ſeparated from it, leaves nothing, bi 
water. The ſolid part, thus deprived of its humidi: 
ty, becomes light and brittle, But, if immerged in 
water, it imbibes enough to reſtore, in a great — 
ſure, its former — ſolidity, and gravity: A 
proof, theſe qualities aroſe from and chiefly depended 
upon, water. But, could theſe like bodies be perfect- 
ly freed from water, there is reaſon to apprehend, that 
they would not onely be brittle, as we find them, but 
that they would have no coheſion at all; that is, 4 
into mere duſt: for, as the elementary particles of 

water are not onely of moſt extreme tenuity, but allo 
hard, ſolid, ponderous, incompreſſible and immutable, 
it is not to be wondered, that they ſo firmly adhere to 
- ſome bodies, as not to tuffer themſelves ” 1 means 

or force to be ſeparated. 

6540. It is — that Water dani a part 
| of all fuid bodies, even of-thoſe, 1 
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moſt repugnant to that of water. Thus, we ſee vilsy” 
which contain the principle of inflammability in ſuch 
plenty, as to be entirely combuſtible, and which ab- 


bor mixture with water; pet, of theſe; the moſt ſub-⸗ 
il and exiſted; not oniely rHoſe, {called 1efſential, bu. 
even the burning fpirirs,” corftain much water. This 
-pears, t. From their burning, in which they all 
flame, which could nor be, without water. 2. From 
cheir analyſis; in which all diſtilled oils and burning 
ſpirits yield a conſiderable quantity of water. 
141. Thus, we ſee water malces a conſtituent part 
of an infintte variety of bodies, from which it appears 
in its nature the moſt remote. It is confeſſedly the 
vekicle of nutrition and: a retion to all the ſubjects of 
the mineral, vegetable and animal kingdoms. The 
hardeſt gems could not have been formed without it; 
and its uſe to the two other parts of the creation are 
too obvious to require farther illuſtration. But, it 15 
not to be conſidered merely as a miniſtring matter; 
but, it is to be regarded as an eſſential · part of almoſt 
all bodies; eſpecially thoſe of the vegetable and ani- 
mal creations, into whoſe firſt formation it enters, and 
in which it is moſt demonſtrable. ' In this ſenſe, wa- 
ter may be conſidered; not onely as an univerſal agent 
in nature, but as the parent from whence many, if 
not all other, bodies ptocede. Hence, the antient 
chemiſts called water the Univerſal Wine, of which all 
— gr me vet es and animals drank : the rea- 
on of Which will more clear ar, upon taking a 
r g view of W e I 
nt TH - C297 03.48 177 CR MHOTTH 10 a7 
9142, It is univerſally agreed, that all bodies, even 
the moſt ſolid and ponderous minerals, were, ſome- 
dme, in a fluid form; which fluidity muſt have been 
derived from water. Great variety of foſſils are found 
in a liquid form in the mines. Cryſtal could never 
keep one certain determinate figure in its formation, 
nor ſhould we ever find moſs and other ſmall plants or 
klaments of virgin metals incloſed in it, as o fre- 


78 Of WAT EA is. e 14 
quently — it not been er id. The 
moſt accurate of our mineraliſts and metalſurgiſts, of 

chom Gogo AGRICOLA is Sens eminent, aſſure 
us, that metals chemſelyes. are — in the 
mines in the form of a greaſy, ponderous, faline 
liquor, by the as well as naturaliſts, called 
Gur or Guhr. This Heme they aasee — the fl 
perabundant water, wit ey are aS ah. 
pears from their then being miſcible with, and e 
m, water; as all vitriolic juices. and conexetes are found, 
Hence, we ſee what a principal part water a&ts in 
generation, increaſe, ſolution, dilution and other 
changes wrought in foſfils in general, in. metalics/iu 
particular. To me, it appears, that water giycs many 
of them being, well 85" nt Nag on their fin 
UliDjution.: 193M 

8 143- The part. that water as in the produftion 
nutrition and. accretion of vegetables, is ſtill ee 
dent, as appears from the curious experiments of 
E ant 77 and W 1, * 
pureſt water in pears to 
I etables, and 
the eggs of numberleſs animals. Not onely the more 
tender and ſucculent plants, as Hyacinths, Lilies, Mints 
Gourds, &c. have been proved to derive their nouriſh: 
ment ſolely from water, but eyen trees themlelves, of 
a more hard, compact texture. 

$ 144. The uſe and neceſſity of moe oleh 
whether terreſtrious or aquatic, is no leſs evident, than 
it is to vegetables. To thoſe, it is not onel the ve 
hicle of nutrition, as well as to theſe; bur it ſkevileir 

finuates itſelf into the frame of the moſt ſolid and por 
derous parts of both, as before obſeryed ; ſo that, wit 
— 19-7) or accretion could f in no ſenſe be per 

rme 

146. Moreover, the vital anden could not long 
- Fubſiſt in any animal, without the help of water. Ti 
it is, that furniſhes every animal with that, bland, 
Sue kan practicing eng cee of circle 
chroughout the veſſels of the whole frame, oy” 
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; through the moſt cloſe and minute ſtraigers. 
of hout Ta, in dye 1 1 5 cir to k 111 the 


not on uy the Ace 5 
nce, e ces 8 

N += hadert conſiſt E 

found to 5 7 5 
che bout thewſelves 


1 S of. kd: 
it wo een 
anim 

bound e ve, that it 
conſiderable” part thereof, 
owe their ohe Hon and confiſtency, 1 Ef their origine 
hex! has been before obleryedt. 

. Thus, we OE is being: oF ſuch * 
vera 115 nature as Water. It 
parent weir of * infmite Aa d of bodies. Lb: 
2 it happens to be conducted and uſed, becomes the 
"chief inf ent of healch and life, or of death and 
Crafton. "T0: water we owe all, that affects our 
ſenſes; 1. Of ſeeing, in the infinite variety 7 of beauti- 
ful colors produced 9 0 or art: N th that wonder- 
ful machine, the eye, repreſents objects to our ſenſes by 
the means of humors, compoſed chiefly of water; and 
the ual; fe or horney coats of the eye, mult loſe chair 

ncy, were they not kept conſtantly moiſten- 
ed wh water. 2. of f ſmelling ; the ingular odors of 
bodies are, by means of water, collected, Blended, per- 
fected and N nor could they be con 
the proper organs of ſenſe, though the branches of the 
olfactory nerves lye almoſt naked, had not provided 
nature ſupplied theſe parts with humidity, at once to 


halation. is fapid, that does 
not 9 8 Pet or N 7 b £-dn. "Coluble ; and 
the bodies, which are moſt * in 1 ere 
imprint the ſenſe of taſte 


| gh: nexure has 2 HI 
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$ 147. The active powers of ſubſtances,  wheths 
nutritive or medicinal, deleterious or noxious, with re: 
gard to the animal oeconomy, would be loſſed without 
water. And the phyſical effects of bodies upon one ano. 
ther are owing to the ſame cauſe : for, Had not thete 
ſubjects been, as we find them, ſoluble in water, they 
could never be conveyed to the deſtined ſcenes of ac. 
tion in animal bodies, nor otherwiſe act upon one an- 
other. Thus, ſolid food, were it not ſoluble in water 
would prove noxious, rather than nutritive; medicines 
and poiſons would alike loſe their effects; cauſtic 
ſalts layed on the ſurface of the body, or inwardly 
taken would prove inactive and inoffenſive, did they 
not diſſolve in the humidity, that occurs to them. 
Salts of all kinds would mix, each with another, with. 
out any ſenſible commotion, were they not diffolved 
in water. This it is, that determines their motions, 
cauſes contraſts, ebullitions and efferveſcencies upon 
the mixture of certain ſalts, either with others of 0 
polite natures, with oils and ſpirits or with cla 

bodies. TIRE NS: 
§ 148. In ſhort, without water, no ſaline, mucous 
or gummy ſubſtance, much leſs a terrene or metallic 
body, could be diſſolved ; and conſequently, the in- 
finite varity of effects daily produced by ſuch like ſo- 
lutions muſt ceaſe. Bodies void of aqueous humidity 
can neither ſuffer fermentation nor putrefaction. Thus 
any body, whoſe juice is moſt ſubje& to ferment or 
utrify, upon being dried and kept ſo, may be pte. 
—5 incorrupt for ages; whereas, by the adding of 
water, or reſtoring its humidity, it becomes ſubject to 
either. By means of water, many bodies are ſeparate, 
which otherwiſe muſt remane mixed: Thus, ſalts ar: 
waſhed out of aſhes and other earths with water, and Þ) 
evaporation may be reduced to a dry or cryſtalline 
form. And by the ſame means, oils or reſins diſſolved 
in burning ſpirits may be parted. But, water is not 
onely an inſtrument of parting certain bod ies, but alſ 


that of uniting others; as may be collected from the 
| | ; premikes1 
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premiſes 3 ſince it 18 Plane, that by the interpoſition 
of this uid, various ſolutions are performed, and to 
the ſame cauſe ſtones, brick, and other earthen ware, 
bones, horns, and ſhells of animals OWe their hard 
and firm conſiſtency, with much of their gravity. In 
fine, water is a moſt, uſcful agent in chemiſtry ; for, 
without it, the material operations of ſolution, ex- 
traction, cryſtalliſation, precipitation and humid diſ- 
tillation can not be performed: Add to this, the 
great importance of meaſuring heat with an eaſe, and 
W cxactneſs unknown to the antients, by the means 
water and a thermometer; by which all the degrees, 
between the freeſing point, thirty two, and two hun- 
dred and twelve, the boiling heat of water, beyond 
which it can not be raiſed, are readily aſcertained for 
every purpoſe of the curious operator, . 
5149. Having given this general idea of the na- 
ture and properties of common water; it may not be 
judged improper to enter into a more particular exa- 
mination of this fluid, ; whoſe juſt uſe and choice is 
of ſuch great importance in the oeconomy of life. 


The trials and choice of | ſimple water. 


9150. Having thus given a general view of the 
nature and properties of water, it 18 eaſy to conceive 
why, and upon what principles, it becomes ſo, uniyer- 
at end to | TTY - N NES, : $2 «lf 
| 151. But, as, we; meet with an almoſt infinite var» 
fiety of water, from its almoſt unbounded diffolving fa- 
culty ; it is ncceſſary do point out the diverſity, whence | 
it ariſes, how it is to/be. diſtinguiſhed, and what kinds 


of water are moſt fit; for the princip purpoſes of life, 
} 152. Nature early teaches us t alk War 
ters by the common teſt of our ſenſes; . We look 


upon no water to be pure or ſimple, that does not Up- 


on ſiglit appear, pellucid or clear, and color leſs And 


e more clear and colorleſs it is, the, pett er we juſtly 
e ; | , - 88 Pro- | 
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ronounce it. Such water upon ſtanding lets fall no 
ediment. 2. No water can be thought pure, by 
ſuch as is perfectly inodorous. 3. No water can be 
pure, that is not quite inſipid; though ſome inſipid 
waters are far from pure: moſt terrene or pettifying 
waters are taſteleſs. 4. The pureſt water makes the 
greateſt noiſe, when poured out of one veſſel into 
another. 5. The pureſt water wets ſooneſt and moſt, 
and feels ſofteſt to the touch. But, though theſe be 

the firſt trials to be made on water, as the ſenſes dif- 
fer in moſt men, we are not to truſt ſolely to them 
they onely ſerve to guide us to the proper and con- 
cluſive trials. ; 

8 153: Various artificers and ruſtics have certain 
teſts, by which they prove waters fit or unfit for thei 
ſeveral purpoſes. They commonly diſtinguiſh then 

into hard and foft waters. The hard waters are ſuch 

as are charged with ſome terrene or ſtony or met 


lic matter; ſuch as the waters of ſome ſprings and f 
moſt wells or pumps; the ſoft are rain, ſnow, ſome Wl an 
ſprings, moſt rivers, lakes and ponds. The hard ae N v. 
unfit for the watering of plants; whereas the ligt dr 
and ſoft fertiliſe the earth, promote vegetation ad ing 
nouriſh all vegetables. Wherefore, prudent garde WW th 
ers, in defect of rain or foft river water, expoſe thei Wl 
hard waters ſome time to the air and ſun, in order to for 
loften them, by promoting a ſeparation of thoſe te. all 
rene or other matters, which rendered them hard. bor 


Theſe hard waters are unfit for waſhing or bleaching 
| brewing, baking, or boiling of food, whether ani. 
mal or vegetable; being already ſo charged and 
clogged with terrene and other foregne matters, tha 
they can not penetrate, and reſolve the connection of 
other bodies, till they be firſt freed from the extraneol! 
impurity. Wherefore, waſhers, bleachers, brewe", 
bikers, cooks, &c. chooſe the ſofteſt waters for the! 
9 The firſt commonly know how to ſofte 

ard, when they can not get foft water: For ti. 


F 


purpoſe, they infuſe the aſhes of- burned vegeuble's 
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heir water; Whoſe alcaline ſalt diſſolves therein; by 
which, the acid in the water is ſaturated, which cauſes a 
ſpeedy ſeparation and precipitation of the terrene 
which being, by the acid, ſuſpended in the water, 
obſtructed its union with ſoap and rendered it, as it is 
called, hard. D 
5 154. Hard waters are the beſt for builders and 
plalterers; as they coincide with the intention of giv- 
ing firmneſs and ſtability to the mortar, by adding 
more of a ſimilar ſubſtance extremely fine. For want 
of a due regard to this, we ſee many walls but ill ce- 
mented, and plaſter crumbling and mouldering, which 
made with hard water, would be as firm and durable 
as ſtone, We have not a more common complaint, 
than the dampneſs of the walls of our houſes, thoſe 
built in great cities more eſpecially, where they are ſo 
negligent or ignorant of this caution, that we fre- 
quently ſee them take the waters of ſewers and the 
common cannals in the ſtreets. charged with ordure 
and other materials fit for generating nitre, and build 
walls with them, which never do, nor can thoroughly 
dry. This I take to be one of the cauſes of fires be- 
ing ſo eaſily communicated from one houſe to ano- 
tier in our capital, | 
F155, For all the other purpoſes of life, whethe 
for dilution or nutrition, for the boiling our foods of 
all kinds, eſpecially for the reſolving of horns' or 


getables; for baking the lighteſt fermented bread ; for 
Waſhing of all things; for bleaching of linen, the 
lofteſt water is always the beſt. , 
\ F 156, But, no artificer requires ſo great accuracy 
in the choice of water, as the chemiſt. He uſes it 
for elixiviation, ſolution, precipitation, lotion or ab- 
tion, cryſtallifation, diſtillation and numberleſs other 
operations, In which, if the water be not pure, that 
if it contains any thing foregne to his purpoſe, he is 
lable to endleſs errors and remedileſs 13 
\ 157. The waters in the natural ſtate found 
moſt pure are in the order in which we have ſet 
G 2 them 


bones of animals; for brewing or infuſing of any ve- 
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them down in the beginning of this work; to wit, 
1. The meteoric or atmoſpheric, as dew, rain or 
ſnow, gathered with the given cautions. 
This is to be looked upon as a kind of natural diſtil 
lation, whoſe purity, like that of arteficial diftillati 
on, depends upon the medium, through which it 
paſſes, and the veſſels, in which it is received. 2. The 
terreſtrial ; as the waters of ſprings, rivers, &c. which 
being but collections of the firſt, differ from them 
according to the various bodies, on which they have 
layen, or the ſtrainers, through which they have paſ- 
ſed. ER 

$ 158. From what has already been offered, r. 
lating to the nature and properties of water, the ab. 
ſurdity of imagining any, that falls under our cogni- 
fance, being perfectly pure and homogene muſt moſt 
evidently appear: For, in the firſt place, it is hardy 
to be diveſted of air, without loſing its fluidity, of 
charging it with fome other foregne matter; and if it 
imbibes air, it mutt take in all, that ſuch air is charged 
with; which may be all the bodies of the terreſtril 
creation, in different forms and proportions. How 
ever, as bodies muft be divided to an inconceivable 
tenuity, to enable them to be ſuſpended in that moll 
ght fluid, air; ſuch waters as contain moſt air, d 
all others are found the lighteſt and pureſt : For, fi 
waters, as have their interſtices filled with groß 
heavy, ſaline or other terrene bodies, contain but lite 
air, and are therefore the moſt ponderous. Thus, *t 
find the alcaline ley of tartar, abſurdly called oil, ant 
the acid of vitroil, as improperly called fo ; boch 
being none other than water ſaturated with different 
ſalts; theſe contain little or none air; as do wat 
charged with other ſalts or earths, as the waters d 
ſalt ſprings or the ſea, and petrifying waters, in pt 
portion. | | 

$ 159. Hence, the lighteſt waters 'moſt readil 
: Conceive igneous motion, as well as moſt ſudden 

' loſe it. That is, are moſt quickly heated = 4 
4 Joo" 
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booneſt coal and freeſe, It is hard to bring ley of 
J. au to boil, Kill harder to bring the heavy, acid. 
o vitriol to boil, and in proportion, ſuch waters, as 
e charged with other groſs matters, whether ſalts or 
-\rths, Theſe alſo, when once heated, moſt flowly- 
cool, and hardly freeſe. The truth of the Jaſt obſer- 
nation is known to Millers and Fullers in Germany; 
vho are fond of having their machines upon a ſpring. 
or other ſtream of ſuch waters, as are never known 
to freeſe, though they know not the cauſe. Theſe, 
have obſerved to be of the petrifying kind. Of 
which, the moſt remarkable, that I have ſeen, are, a 
pretty large rivulet near Aken or Aix la Chapelle, on 
which there are ſome conſiderable Fulling-mills, and 
large ſpring near Malmendy, whoſe waters are turned 
to the wheel of a mill, for grinding bark for the tan- 
ners, in hard weather, to prevent freeſing. 

5160. As. the leſt terreſtrial water is the lighteſt 
and the moſt readily ſet in motion, ſo it muſt neceſ- 
ſarlly be the moſt volatile. Hence, expoſed to the 
open air, it is moſt apt to evaporate, and in diſtilla- 
tion riſes the ſooneſt. | | 
\ 161, The ligheſt water is proved not onely by 
theſe marks, but by ſtatical experiments; for, ſome 
vaters appear lighter or heavier than others upon the 
glance, But, to make theſe trials with due accuracy, 
t is neceſſary to examine the waters to be compared 
n the ſame degree of temperature, either hot or cold. 
or, as water is capable of extreme rarefaction by 
heat, and conſiderable condenſation by cold, nothing 
can with certainty be determined by hydroftatical ex- 
periments, without aſcertaining by the thermometer 
preciſely the degrees of heat or cold of the water, at 
the time of making ſuch experiments. g/g 
162. As water then is capable of receiving into 
s pores or the interſtices of it's parts, not onely 
much air, but alſo great variety of ſalts and other ter- 
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1 bas bodies, without ſenſibly increaſing it's volume; 
r o the water, that contains moſt air is always found 
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the lighteſt; as that which is moſt charged with ter. 


o 


reſtreity muſt be found to contain left air and to ap. 


pear ſtatically the moſt ponderous. 


8 163. Theſe trials may be made various way, 


If for example, two or more glaſſes of equal dimen- 
ſions be filled with different ſimple waters, ſuch 2 
rain, ſpring, well, river or other waters, all of the 
ſame degree of heat or cold, and placed under the 
large receiver of an a#r-pump ; the lighteſt water vil 
ſhew, and part with its air, ſooner and in greater 
antity, than the heavier. And the water, which b 
thus found to contain moſt air, may be pronounced 
the lighteſt and beſt. | 
$ 164. This experiment may likewiſe be made by 
the common Hydrometer, which is a machine, that 
conſiſts of a round hollow bulb, to one fide of which, 
there is placed a round, ſquare or flat index, of three 
or four inches long, graduated, and oppoſite to it, 
weight, to balance the index, is fixed. This may be 
made of metal, ivory or glaſs, the later of which, | 
think the beſt, as it wets more freely, and conſe 
quently gives leſs reſiſtance in paſſing through the waten 
than any poliſhed metal, bone or wood; and the weight, 
or balance of quickfilver. When this machine ! 
thrown into any liquor, the heavier part of it mol 
inclines to preponderate. This being the balance, th 
index is kept upright, and the bulb ſinks deeper, d 
riſes higher, in proportion to the levity or gravity 
the liquor. And the degree may be noted on the ii 
dex. The water or other liquor, in which this fink 
the loweſt, is the lighteſt, and ſo on the contra} 
But, to compare any two liquors together, care 5 
be taken, that they be cold or hot in the ſame de 
gree ; otherwiſe, the trials will be liable to great F 
certainty for the reaſons before made obvious. TiK 
water, in which this machine ſinks loweſt in ( 
greateſt cold above freeing, is the lighteſt and bel: 
$ 165. Waters may alſo be compared with ſuft 


cient exactneſs by 8 common, juſt pair of _ 
1 Tubus; 
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Thus; Let a ſtrong glaſs phial be made, to contain 
about two ounces, with a ſmall mouth, to which a 
topple is exactly adapted by grinding. Let this phial 
be filled by immerſion in any water to be tried; then 
preſſing in the ſtopple, as far as it can go, without 
violence, let it be quickly dried on the outſide, and 
exactly weighed. This will ſenſibly ſhew the differ- 
ence between any two or more waters, of the ſame 
temperature, compared. That, which is found to 
weigh the leſt, is the beſt, becauſe the lighteſt, con- 
ſequently, the moſt pure, water. 73” Ba 

$ 166. The meteoric waters may alſo be compared 
to the terreſtrial in any particular place or ſeaſon by 
the following experiment; 

F 167. Let any quantity of pure dry alcaline ſalt, 
one pound for inſtance, be taken and equally divided 
into two parts. Let the one be diſſolved, by expoſing 
it to the open air, and abſorbing the humidity there- 
of, where it may be leſt ſubject to receive duſt or 
other foulneſs. Let the increaſe be marked by mea- 
ſure and weight. Let it then be evaporated to a dry- 
neſs, and let the proceſs of thus diſſolving and eva- 
porating be repeted ſeveral times. Then, let the ſalt, 
well dried, as at firſt, be exactly weighed, and the in- 
creaſe, if any, be marked. | SEM 
F168, Let the other portion of ſalt be diſſolved 
in a ſufficient quantity of any water to be compared 
to the meteoric, noting the quantity with exactneſs, 
that the proportion of this water to that abſorbed from 
the atmoſphere, be with due accuracy aſcertained; Let 
tas ſolution like the former be carefully evaporated 
to a dryneſs, aud the proceſs of ſolution and evapora- 
tion be repeted in this, as in that, and at laſt, the ſalt 
dried, as at the firſt, Then, let it be weighed and its in- 
creaſe accurately noted. Whatever either has increaſed 
in weight, it muſt have gained it from the water, in 
which it was diſſolved; if the experiments were per- 
formed with care and cleanlineſs. And upon compa- 
on the different purity or impurity” of the folvent, 
G 4 with 
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with its proportions, will be exactly known. The por. 
tion of ſalt, which received the greateſt increaſe, or 
otherwiſe ſuffered the greateſt change, denominate 
the moſt impure water. WF 
$ 169. By this means alſo any two terreſtrial wa. 
ters may be compared. A 5d WE pan 
$ 170. This may be a more certain method of de. 
termining the quantity of ſolid contents diſſolved in 
any water, than ſimple evaporation by itſelf. For, 
many particles of terrene matter may be - ſuſpended, 
ſo united with the water, as to fly of with it in va. 
por; whoſe connection with that fluid may be ſo 
broken, by the interpoſition of this ſalt, that they 
may be more eaſily ſeparated ; ſo that the water may 
be purely exhaled and leave its earthy companion, 
as well as ſome portion of its acid, mixed with the 
alcaline ſalt. | * 1 
$ 171. The chemic art has, as yet, found out no 
f means, by which terrene bodies may be diſſolved and 
ſuſpended in water, but by the interpoſition of falts, 
and theſe chiefly acid. It is true, BE HER tell 
us of a volatile mineral ſpirit, that bears no mark 
of acidity, but is purely inſipid; which nevertheleß, 
is found capable of diſſolving, not onely earths, but 
metals. This our learned author diſcovered in blew 
clay. And, from thence, ſays, he was able to extract 
it by diſtillation: For, he informs us, that it tran- 
ſcends the helm with the lighteſt heat, and in an ad- 
vanced degree, may. be diſtinguiſhed from the water. 
contained in the clay, by its diſtilling in little ſtriae or 
venes, like vinous ſpirits, along the inſide of glal 
diſtilling veſſels. 
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$ 172. If the exiſtence of this ſpirit were once fair- 

ly proved, we might eaſily account for the almoſt in- 
finite impregnations of water with metallic and oth 
earthy bodies, which daily occur to us. We migit 
| alſo conceive, whence the extraordinary medicinal vir 
tues aſcribed to certain newly diſcovered ſprings of 
inſipid water, which in time are found quite effete 12 
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vſcleſs, might ariſe, But, why this ſpirit, whoſe 


exiſtence and power, I do not pretend to | 
ould. be diveſted of the acid character entirely, is 
the doubt, in which T heſitate. That it is extremely 
volatile, I agree; for, we often ſee it fly off in the 
boiling and leave the water milky, with the precipi- 
cating earth, which it had before ſuſpended. Vea, ſſy 
off upon ſtanding in the open air, fo as to let go the 
earth and leave the water, which it had before ren- 
dered terrene and hard, ſimple and ſoft. And, that it 
can not be well collected without ſuch a quantity of 
ſimple water to dilute it, as muſt render it inſipid, I 
can, without much difficulty, conceive, But, that it 
is no more, than the univerſal acid, more pure and 
exalted, than we commonly extract it from other mt 
nerals or metallics, I am induced to believe, from th 
following, among other, conſiderations ;_ _ 
F 173. The moſt inſipid terreſtrial waters to be met 
with, that contain any terrene 'or metallic matters, 
part with them upon the addition of fixed alcaline 
ſalts; which, by the rules of chemiſtry and natural 
philoſophy, is thus explaned ; The terrene or metal- 
lc body in the water, was diſſolved and ſuſpended 
therein, by the interpoſition of a body, that had a 
ſtrong attraction with theſe ſubſtances ; thoſe, that 
have the ſtrongeſt attraction, we know of, with ſuch 
ſubſtances, are the ſeveral kinds of acids; all theſe, 
in diTerent proportions, modifications and manners, 


diſſolve all metals, metallics and other terrene mat- 


ters. When then, an alcaline ſalt is thrown into ſuch 
a ſolution, or a water, with, any fuch matter thus im- 
pregnated, the effect is a breach of the former com- 
bination and the production of a new one; which is 
accounted for in this manner, by our modern ſyſtems 
of Chemiſtry and Philoſophy : — The mutual attrac- 
non, which is judged to ariſe from the ſimilarity or 
allinity of bodies, betwixt the acid and the earthy bodies 
cauſed a diffolution and union of them. This union 


is vroken upon the adding a third body, which has a 


ſtronger 


| . ammoniac and common nitre z if the acid of vitrio 
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ſtronger attraction to one or other of the diſſolve 
bodies, than they had to each other. This is the al. 
caline ſalt, which has the moſt powerful attraction tg 
all acids. As ſoon then, as it is thrown into any wa. 
ter, I have yet ſeen or heard of, which is impregnated 
with any terrene matter, ſo ſoon, the mixture groys 
turbid and lets fall a ſubtil powder, by the chemiſt 
called, a precipitate, or magiſtery. The evident cauſe 
of which is the more powerful attraction between the 
alcali and acid, than between the terrene body and 
the acid; whence, a new combination ariſes, a neuter 
ſalt, from the union of the acid and alcali, a mixture 
no longer capable of diſſolving or ſuſpending metal, 
metalics or mere terrene bodies; whence, all ſuch, 
from their ſpecific gravity, preponderate and precipi- 
tate, | 125 
5 174. Upon this principle it is, that we diſcover 
a great variety of bodies in waters merely by the ad- 
dition of other bodies; and at laſt, determine the na. 
ture of the acid, in which the firſt and all the fuc- 
ceding bodies were diſſolved. | 
$ 175. The order of this attractive power, as it i 
demonſtrated in Chemiſtry, is as follows; 
5175. 1. All metallic bodies diſſolved in acids, 
the mineral acids eſpecially, are precipitated, firſt, by 
all the abſorbent earths; ſuch as lime, chalk, crab 
eyes, &c. When the ſolution is ſaturated with theſe 
earths, it then bears no relation to the metallic ſub- 
ſtances; they are precipitated, and the liquor is charg: 
ed onely with theſe earths. Then, ſecondly, theſe 
earths are all precipitated by volatile alcalies ; ſuch a 
ſalt or ſpirit of blood, urine, hart's horn, or any at 
mal body. And then the reſult is a terrene magiſterf 
at bottom, and the liquor is charged no more vil 
earth, but with a kind of ſalt ammoniac ; that 15, ? 
volatile alcali ſaturated with a mineral acid; if it be 
the acid of ſea ſalt, it will be true ſalt ammoniac; 
the acid of nitre, a ſalt partaking of the nature of ſit 


of 
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or the univerſal acid, the ſal ammoniacum ſecretuny 
of Glauber. Thirdly, The connection of any of theſe 
is broken, by adding what has ſtill a ſtronger attrac- 
tion with any of theſe acids, than the volatile alcalt 
had. This is found to be a fixed alcali ; upon the mix- 
tire of which with the former ſolution, an union a- 
fiſes between it and the acid; whereby, the volatile 
alcali being ſet at liberty, by its volatility, makes its 
eſcape in the open air, The refult of which is ano- 
ther kind of neuter. falt, differing according to the 
nature of the acid, as the ammoniacal falts were found 
in the laſt preceding obſervation. Thus, for example, 
an union of a fixed alcah with the marine acid, pro- 
duces a ſalt, like ſea falt; with acid of nitre, ſalt pe- 
tre, or common nitre is regenerated; with the vitrio- 
lic acid, arcanum duplicatum or tartar vitriolate is 
produced. The moſt powerful attraction then in theſe 
ſubſtances lyes between the acid and the fixed alcali, 
the ſecond between the acid and the volatile alcali, 
and ſo of the reſt. | 
9177. 2. But, to be more particular; We have 
already ſayed, that the metals, as well as earths, are 
ſoluble in the mineral acids, which is ſuppoſed to be 
cauſed by attraction; of which there are different de- 
grees between the different metals and acids, as de- 
termined by chemical experiments; the knowledge of 
which tends greatly to facilitate our examinations of 
water and to give us clear conceptions of the com- 
poſitions, as well as decompoſitions, that are daily 
— 2 by nature and art in this way. As for Ex- 
ample; 

9178. 3. The more noble metals, as gold and 
hlver are leſs attracted by the ſeveral acids capable 
of diſſolving them, than the baſer metals; theſe are 
leſs attracted than the abſorbent earths ; theſe earths, 
leſs than the volatile alcalies, and the volatile ſtill lefs 
than the.fixed ; ſo that theſe precipitate each other in 


the following order; — filver. diſſolves in the acid of 


ire, commonly called the ſpirit of nitre, vulgarly 
| aqua 
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aqua fortis; ſo do mercury or quiekſilver, lead, cop. 
per, iron, zinc; abſorbent earths, and volatile and 
fixed alcalies. If then to. the ſolution of ſilver, gi. 
luted with diſtilled water, you add quickſilver, the ſil. 
ver will be precipitated and the quickſilver diſſolved. 
If more quickſilver be added, than the ſolvent is caps. 
ble of diſſolving, then a ſhrub-like concretion of cry. 
ſtals, called Arbor Dianae, or Philoſophorum, Dia- 
na's or the Philoſopher's tree, is produced. If to the 
ſolution of quickſilver, you add plated or granulated 
lead, the quickſilver will be precipitated and the lead 
diſſolved; If to this ſolution of lead, thin plates, wire 
or filings of copper be added, the lead will fall to the 
bottom in form of a white er, and the copper 
will diſſolve and give a ſky blew tincture to the ſolu- 
tion ; if to this ſolution, clean, fine wire or filings of 
iron be immerged, the aeid will attack the iron, and 
quit and let fall the copper in its proper form; If to 
this ſolution of iron, granulated or filed zinc or ſpelter 
be added, this will be diffolved, and that precipitated; 
If to this ſolution, an abſorbent earth be added, the 
ſolvent will quit the metalic and diſſolve the terrene 
body ; this terrene ſolution, will be precipitated, upon 
the addition of a volatile alcali ; this volatile alcali 
will be ſet at liberty, and fly off in its original ſhape 
and form, upon the addition of a fixed alcali, and the 
acid of nitre thus recovering its alcaline baſe is again 
by evaporation reſtored to its priſtine form and qua- 
lity; common nitre or ſalt-petre. The attraction 
then ſtands in an inverted order to that which we have 
ſet down for theſe precipitations or decompoſitions. 
Thus, the ſtrongeſt attraction is between the mineral 
acid and the fixed alcali; the next, between the acid 
and the volatile alcali; the third, between the acid and 
the abſorbent earth ; the fourth, between the acid and 
the zinc; the fiveth, to the iron; and ſo to the reſt. 

9 179. The like order holds good in the attraction 
between the vitriolic acid and theſe bodies; and as 


this is the moſt common acid, and that, in which 
| 1425 a b n 
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and moſt metals and metallic ſubſtances diffolved in 
che bowels of the earth, as well as ſtones and earths 
themſelves, I ſhall fer it down and ſhew the reſult 
of the various impregnations and decompolitions with 
it produced. hs ens ac os fro 

$ 180. To this acid, we owe a great variety of 
compoſitions and combinations of bodies in nature, as 
well as by art. The ſubſtance, with which it has the 
ſtrongeſt affinity known, is the inflammable principle 
of bodies, that, to which vegetable and animal bodies 
owe their oily or combuſtible quality, and to which 
metals are indebted for their luſtre, ductility, mallea- 
bility, Fc. For, without it, they are all but calces, as 
the chemiſts call them, incoherent earths ; as by re- 


ſtoring it, they regain their fuſibility, ſplendor, duc- 


tility, malleabiliry, Sc. When theſe two principles, 
the univerſal acid and the Phlogiſton, in an highly ſub- 
tilſed ſtate, are brought into contact, they moſt po- 
erfully attract each other and form that concrete, 
called ſulphur or brimſtone. Here, is its ſtrongeſt 
and firſt attraction. go 

$ 181, The ſecond, is with fixed alcalies; with 
the mineral fixed alcali, the baſis of ſea falt, it forms 
that concrete, called Glauber*s ſalt, from the inven- 
ter's name *; with the vegetable fixed alcalies, this 
acid forms tartar vitriolate, arcanum duplicatum, or 
ſal polychreft ; for, they are all one, when rightly pre- 


pared and perfectly purified, 


\ 182. The third, is with volatile alcahes ; with 
which it forms a kind of ſal ammoniac, firft deſcribed 
by Glauber and taking his name. | tals 
9 183, The fourth is with earths, ſome kinds of 


hich it holds intimately diſſolved in the form of a 


This ſalt is common in many waters; there is no purging wa- 


ter without it, in one ft xm or other: It paſſes with many, if not 


uith moſt, of our writers, for nitre, from the reſemblance of form. 
Even the great Dr. LisTe« took it for nitre ; but, well obſerving 


the difference, gave it a diſtinguiſhing epithet, though of no figniſi- 
cauon; he called it, Nitrum calcarium, ia which he is followed by 


many. 
ſalt, 
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falt, as alum; whileſt with thoſe, called abſorbers 
eſpecially, when diluted in a ſufficient quantity of wz. 
ter, it forms another concrete; which, while diluted, i 
ſuſpends ; otherwiſe, it lets fall that ſubſtance, which 
is called Selenites, Aphroſelenus, and by ſome, 8 
Selenites, from its reſemblance to a ſalt in every thing, 
but ſolubility, after it is once formed. To this com. 
bination, it is more than probable, Gypſum or Plaſter 
of Paris, Talc, Muſcovy glaſs, Spar, Sc. owe their 
origine. Many waters are charged with ſelenite; a 
thoſe of Pyrmont, Spa, &c. and others, with, different 
other ſtoney or earthy matters, as all the petrifying and 
other hard waters. To this quality, the obſtructing 
and fouling of the glands, particularly that, called 
the Thyroide, which brings on the ſwelling under the 
chops, called Bronchocele, ſo common at the feet of 
the Alpes and other mountanes in Switzerland ; where 
the waters of the aqueduct. of Arcueille are much 
drank, in Paris; among thoſe, who drink much of 
the wells in Rheims, or of the Pouhon, at Spa as 
all the common people do, to whom it ſerves for or- 

dinary beverage. | 
$ 184. The fiveth degree of attractive power of 
the univerſal acid is with iron. Hence, the aptnels 
of this metal to corrode or ruſt in the open air, by 
attracting this acid. Hence, the ſlatey concretions 
found about mines, thoſe of coal particularly, which 
expoſed to the air, moulder into duſt, which taſtes, 
auſtere, ſubacid or vitriolic, containing iron; which, 
with this acid, forms vitriol of iron, green copperoſe. 
From an union of this acid with iron and the inflam- 
mable principle, phlogiſton, that concrete called, by 
the greeks. mvgirns, Pyrites, that is, the Fire-ſtone; 
either becauſe it ſtrikes fire by percuffion, like a flint; ol 
becauſe, expoſed to the air in heaps, it conceives fire 
and burns. This conſiſts of ſulphur and iron, witt 
| abundance of the acid, as appears by chemical ana- 
lyſis. The concentrated acid of vitriol attracts the 
humidity of the air; by which, ſuch an 8 
uc 
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ſuch an attrition of the parts is excited, as produces heat, 
ind in this concrete, kindles the inflammable principle 
into actual fire. Hence, the Pyrite becomes the, 
chief, if not the ſole, cauſe of ſubterranean heat and 
fre; by its means, ſome waters are heated, others 
impregnated onely, and others impregnated and heat- 
ed; As ſhall be ſpoken to more at large, in treating 
of the mineral waters. „ „r 

$ 185. The ſixth degree of attraction is with cop- 
per. This metal is ſoluble by all the ſalts. It is ſo, by 
this acid, and with it forms the natural Aerugo, or ver- 
digriſe, found in the mines, as allo blew vitriol and other 
fimilar concretes. Many waters are ſtrongly charged 
with copper by means of this acid ; As in divers mines 
in Hungary, Germany, and in one in Ireland, from 
whence the copper is ſeparated by means of iron. 

$ 186. Its laſt and remoteſt degrees of attraction 
are with the noble metals; but, as it does not diſſolve 
them, without ſome particular management. of art, 
which is not found in nature, it is foregne to our pur- 
poſe to do more than glance at them in this place. 
$ 187. Here, we have ſhewn what bodies are moſt 
likely to be diſſolved in water, by means of this acid, 
and how. Now, to ſhew partly how they may be 
diſcovered, or ſeparated, and partly to prove and il- 
3 our rule, let us invert the order, and ſee the 
Telult. | | 

\ 188. Let us begin with one of the pure or per- 
fect metals. If filver be diſſolved in the acid of ni - 
tre, it may be precipitated, with the acid of ſalt, 
in the form of a magiſtery, which when fuſed and 
cooled, becomes an horney ſubſtance, called Luna 
cornua, It may, in like manner and form, be precipi- 
tated, by the vitriolic acid. If to the magiſtery, thus 
precipitated, a ſufficient quantity of this acid be add- 
ed, it will be rediſſolved in it. So ſhall a ſolution of 
lilver in the acid of vitriol be obtained. | 

$ 189. If, in this or the former ſolution, thin plates, 
Vie, or filings of copper be immerged, the ſilver will be 
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recipitated, in bright, white granules, in proportion, - 
2 we; copper is attacked by the acid, and ＋ 
place. This givs a ſolution of copper, and yields ble 
vitriol by cryſtallifation, when the vitriolic acid is uſed; 
$ 190. If to this ſolution of copper, wire, thin 
plates, or filings of iron be added, that moſt ſoluble 
metal will be forſaken by the acid, which engages and 
diſſolves the iron. Thus, copper may be extracted in 
its pure, natural form, from any waters impregnated 
with it. This has been imagined a tranſmutation; 
becauſe copper is found, not onely in the place of the 
iron, but if the ſolution of copper be duly diluted, 
the coneretion of copper, will be found of the preciſe 
form and make of the piece of iron, whoſe place it 
took. This is but a miſtaken notion, like many 
others, that prevale, for want of a competent know: 
ledge in chemiſtry; For, this is no more, than a pre- 
cipitation of copper, and a ſolution of iron, upon the 
principles layed down. The proof of which appears 
by evaporating the ſolution of iron, whence the cop- 
per was precipitated : For, by this means, the iron 
will be found in the form of copperoſe, if the firſt ſo- 
lution was made in the vitriolic acid: An uſeful hint 
for the Iriſh copper miners, who throw away their 
water thus charged with iron, as they till lately did 
thoſe impregnated with copper. 4 
$ 197. If, to this ſolution of iron, granulated zinc 
be added, the acid will quit the iron, and diſſolve the 
zinc; which ſolution, if made by the vitriolic acid, 
will give white, as the preceding gave green, vitriol 
or copperoſe. A xy e {0195 2880 
8 192. If to this ſolution, well diluted, abſorbent 
earths be added, the zinc will be forſaken by the acid, 
which encounters and diſſolves the earth; but, if the 
vitriolic acid be uſed, and it be not well diluted, a ſe- 
lenite will at the ſame time be formed, and precipitate 
alſo. This will be an hard, and petrifying water. 
8 193. If to this ſolution of any abſorbent earth, 
or ſuch like charged and hard water, any volatile al- 


cali be added, a milky opacity enſues, and the oy 
2 ren 
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gehe parts are ſoon after precipitated, leaving the wa- 
ter impregnated with Glauber's ſecret ſalt ammoniac; 
which may be extracted by cryſtallifation. . 
6194. If to this ammoniacal ſolution, a fixed al- 
cal from the mineral kingdom be added, the volatile 
acali will be ſet at liberty, by the union of the acid 
with the fixed alcali, to which it has the ſtrongeſt at- 
traction ; the reſult of which union is the expulſion 
of the volatile alcali, and the production of Glauber's 
alt, the Nitrum calcarium of LIST ER and others. | 

$ 195. If to this ſolution of this neutral falt, or to 
i (lucon of Epſom or Glauber's falt, a fixed vege- 
table alcali be added, the mineral alcali will be preci- 
pitated in the form of a white magiſtery, the magne- 
la alba of the ſhops, from the ſtronger attraction of 
this acid to the vegetable, than to the mineral, fixed 
alcali, This liquor then freed from the magneſia al- 
ba, contains a neuter ſalt of an other kind, which it 
fields upon evaporation in cryſtals; Tartar vitriolate, 
acanum duplicatum, or fal polychreſt. This ſhews 
the manner of producing theſe like compoſitions, the - 
degrees of attraction or affinity, theſe different 
ſubſtances bear to each other. And nothing can con- 
tribute more to a true knowledge of the nature of all 
ſorts of water, than bein ectly acquainted with 
theſe rules. But, though it may, in ſome ſort, be 
tought foregne to our purpoſe, at firſt ſight; I muſt 
procede to prove my firſt poſition with regard to the 
traction of the acid and the phlogiſtic principle. 
} 196. The laſt, mentioned neuter ſalt appears to 
conſiſt of a vegetable alcaline baſe and the vitriolic 
rid; as the laſt but one appears compoſed of the 
lame acid, with the mineral fixed alcali to its baſe. 
Now, if to either of theſe, a ſubſtance be added, 
Which has a ſtronger attraction with either the alcali or 
ad, than they have to each other, a decompoſition 
or diſunion of this concrete, and a third ſubſtance, 
lifering from both, will be produced. This is done 
by fuſing Glauber's ſalt by itſelf, or tartar vitriolate, 
PN . ga 707 yl which, 
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which is not by itſelf fuſible, with the addition of a lt. 
tle fixed alcali: If to either of theſe in fuſion, be add. 
ed any vegetable or animal body, burned in a cloſe 
veſſel, or ſo as the air had none acceſs, ſuch as char- 
coal or ivory black, and then fuſed together cloſe co- 
vered for a while; the univerſal acid will quit the al. 
caline baſe to attract and unite with the phlogiſton, 
with which it conſtitutes another kind of body, which 
is ſulphur: For, by pouring water upon the black ot 
dark brown maſs, which 1s the reſult of this mixture 
and fuſion of theſe neuter ſalts, with bodies replete 
with the pure inflammable principle, as charcoal, &c, 
a ſolution of ſulphur, by the means of the alcaline 
ſalt, which alone could render it ſoluble in water, is 
produced. Thus, water may be impregnated with 
ſulphur ; not otherwiſe : For, water can not be act. 
ally, or ſubſtantially, charged with ſulphur, without 
the interpoſition of an alcali. Hence, the abſurdity 
of thoſe, who contend for the exiſtence or ſolution of 
ſulphur, where no ſalt or a neuter ſalt onely, not at 
alcaline one, is found in the waters; or what is fill 
more inconſiſtent, who look for ſulphur in thoſe ws 
ters, in which an heavy acid predominates, mult ap- 
ar; as it muſt alſo from the following conſiderations 
which, at the ſame time, prove ſulphur generated u 
the above union of the acid and phlogiſton. 
8 197. 1. The above maſs wels ſtrong of f | 
phur, though each ingredient before mixture, 
. Icentleſs. F | | 
$ 198. 2. It grows moiſt and partly flows ini 
air, and diſſolves alſo in water, to which it gies! 
yellow color, ſtrong ſmell, and bitter taſte, and ts 
quality of tinging ſilver firſt yellow, and then of al 
the colors. LE 1 
$ 199. 3 If to this ſolution, purified by ftrans 

as much of any acid be added, as may ſaturate * 
alcaline falt, now in ſome degree ſet at liberty, c 0 
vitriolic. acid's quitting it, to unite with the pfl 
ton; If, I fay, to a pure ſolution of this mals in 


al 
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ter, any acid be added, it will ſaturate or neutrate the 
alcali, and in proportion, as it produces this effect, 
it renders the liquor incapable of diſſolving ſulphur, 
or of keeping it ſuſpended when diſſolved; whence, 
it precipitates in form of a white powder, called 
magiſtery, milk, or precipitate of ſulphur. , This 
precipitate dried and fuſed gives common brimſtone. 
Sulphur is ſoluble in no fluid but oil, without the in- 
terpoſition of an alcali. The later being fuſed. with 
ſulphur, gives a ſubſtance analogous to this, called 
hepar ſulphuris, liver of ſulphur, from its liver co- 
lor. This is ſoluble in water, ſo is crude ſulphur in 
lime water or any alcaline ley; and this is the onely 
method known, by which ſulphur is ſubſtantially diſ- 
folved in water. And this ſolution is deſtroyed and 
the ſulphur precipitated by acids of all kinds, as a- 
bove. iy | 
9 200. From whence *® we may, as truly, as rea- 
ſonably, conclude, that ſulphur is generated by the 
means mentioned; that, in tt 13 manner, it is render- 
ed, from inſoluble, ſoluble in water; that by acids, 
it is precipitated, and conſequently can not ſubſiſt in 
a ſtate of ſolution in any water, that is not charged 
with an alcali, much leſs in a neuter water, and leſt 
of all, where any acid predominates. In what man- 
ner ſulphur is contained and found in the waters of 
Achen or Aix la Chapelle, and why there is, and can 
be, none in thoſe of Bath, contrary to the received 
opinions, ſhall be explaned in treating of theſe waters 
apart. But, let this be here eſtabliſhed as an axiom, 
7 — is not by itſelf ſoluble in water, and can 
be diſſolved therein by none other means known, than 
thoſe of alcaline ſalts or earths; whence, it becomes 
precipitated, when thus diſſolved, by every thing, 
that tends to neutrate the alcali ; «ſpecially, by the 
 Predominancy of acidity of any kind. 
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$ 201. Water, by the means of acids, may be, 4 
we often find it, impregnated with an extreme variety | 
of mineral bodies; as. divers metals, metallics, ſtones, 
earths, &c. in different. manners and proportions, 
without imparting any thing remarkable to the ſenſes, 
Then, it paſſes for ſimple, pure water; but, the de- 
ception is diſcoverable by, the rules here layed down, 
Thus, all bodies diſſolved in water, by means of 
an acid, may be precipitated and diſcovered by alca- 
lies; whileſt, on the contrary, ſuch bodies, as art 
diſſolved in water, by the interpoſition of alcalies, are 
precipitated and determined by acids. 

'$ 202. Various foſſil bodies diſſolved in acids 
may be precipitated by other acids. Thus ſilver, 
though it may, by different artifices, be diſſolved, in 
ſome proportion, in the acids of vitriol and ſea ſalt; 
yet, either of theſe acids dropped into a ſolution of ſil- 
ver, in its proper ſolvent, the acid of nitre, will cauſe 
a precipitation of the metal in white clouds, which ſet- 
tle in a grumous ſediment. Hence, this ſolution of 
filver is uſed in the trial of waters: For, if * 
into any pure water, it makes no change, as before 
obſerved *; but, in water charged with the vitnolic 
acid, or that of ſalt, or ſalt in ſubſtance, a blewiſh 
cloud and white precipitate is inſtantly produced. 

$ 203. The fame holds true of quickſilver alſo; 
which diſſolves difficultly in the ſaline and vitriolic a. 
cids, but readily in that of nitre: Yet, a ſolution of 
it, in the laſt acid, is precipitated by ſea ſalt, and it 
acid, as well as by the various other ſubſtances ſet 
down in the preceding rules. Whence, it is uſed in 
the trial of waters for the ſame purpoſe, as ſilver. 

$ 204. Lead diſſolved in the acid of nitre, or in 
diſtilled vinegar, is precipitated by waters, charged 
with theſe acids, as well as with abſorbents and alcalies. 
Whence, ſuch ſolutions, the latter eſpecially, are uſed 
to the like purpoſes with the preceding. Theſe 7 m4 
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be conſidered as exceptions to the ordinary notions of 
the attractions of ſolvents and ſolvends: For, though 
quickfilver, filver, lead, regulus of antimony and tin 
do not ſo powerfully attract the acid of ſalt, when each 
are in the aggregate ſtate, as to effect a complete ſolu- 
tion; yet, any of theſe, being firſt divided or diſſolv- 
ed by any other ſolvent, inſtantly attracts and is attract- 
ed by the acid of ſalt, from which it is not to be ſepa- 
rated by any other acid; whence, the attraction ma 

here be deemed the greateſt. Thus, quickſilver diſ- 
| folved in any other acid, upon the interpoſition of ſea 
alt, quits the firſt ſolvent, unites and ſublimes with 
the acid of ſea ſalt ; and filver and lead, diſſolved in 
other acids, are precipitated by this of ſea ſalt; yet, 
not ſo as to become perfect magiſteries; they conſti- 
tute the horn- like, fuſible, and volatile ſubſtances, 
called Luna cornua, or Saturnum cornuum. 

9 20g. From the foregoing rules and obſervations, 
uſeful methods of examining waters may be collected. 
Suppoſe, for example, we take any water, whoſe pu- 
rity we would prove, or whoſe compoſition we would 
explore ; after comparing it by the balance, hydrome- 
ter, pneumatic machine or air pump, by the ſolution 
of alcaline ſalts in air and water, &c, to the pureſt 
water, that can be procured, as before directed“; let 
us procede to further experiments, upon the princi- 
ples of ſolution and precipitation before layed down, 
taking in ſome from the art of dying, with which, as 
the ſimpleſt, we may properly begin. The effects of 

the various dying matters, uſed for theſe purpoſes, 
are to be determined by experiments, firſt in ſimple wa- 
ter, then in thoſe, that are variouſly impregnated with 


i Lade, with metallics or minerals, with abſorbents, 
* acalies, &c. noting the difference, and examining the 
- cules, as well as effects. | 


} 206, 1, Chemical experiments teach us, that all 
the blew flowers of vegetables, or their coloring juices, 
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are not changed, further than by dilution, upon mix. 
ture with pure water; whereas, with acids, they are 
changed to a red, and with alcalies and abſorbents, 
to a green color. 

$ 207. To this general rule, however, ſome ex. 
ceptions ſtand ; ſome acids charged with certain ab- 
ſorbents, as the vitriolic acid, with that earth, that 
produces alum, with certain metals and metalics, az 
iron, lead in diſtilled vinegar, not in the acid of ni- 
tre, change them into a green. Wherefore, the fare- 
going experiments of changing the juice or infuſion 
of blew flowers green, are not to be relied on, before 
they are confirmed by other collateral proofs. 

$ 208. If, for example, any water turns green, up- 
on mixture with ſirup of violets, we are not to con- 
| clude this change wrought by an alcali, until we have 
tried a portion of the water with an alcall: For, if 
it was an alcali, that cauſed the green color, adding 
an alcali to the water will an. 4 no change in it. 
Whereas, it will otherwiſe cauſe a commotion or pre- 
cipitation of the terrene or metallic matter, which was 
the true cauſe. | 

$ 209. 2. This ambiguity is partly cleared up by 
the juice of tournſol, or paper died blew with it. 
The color of this is dah to a pale red, by acids, 
but preſerved, heightened, or reſtored by alcaltes, 
Hence, we conclude, water that makes no change in 
firup of violets is neither acid nor alcaline; that, which 
turns red with firup of violets, or tournſol, contains 
an acid; that which turns the ſirup green, and exalts 
the color of the tournſol, or changes or reſtores it, 
from red to blew, is impregnated with an alcali. 

{$ 210. 3. Red roſes dried, yield in pure water 7 
pale red or Burgundy wine-color. This is highly e. 
_ alted by acids, eſpecially the mineral acids, in certain 
proportions ; particularly by the acid of vitro 
Whereas, it turns to a pale yellow or gaſling ge 
with alcalies, and with ſolutions of iron, a compoul 


color of a blewiſh tincture with a yellow, a kind a 
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duk olive color, is produced. To this claſs may be 
added the. juices or firups of red flowers, ſuch as red 


Rh: ies, cloves, &c. the juices of red cabbage, red 
4 — Moody dock, red betes, and the like, which are 


not altered or exalted in color by acids, but changed 
to a green by abſorbent earths and alcalies. 

$ 211. 4. Rubarb in pure water gives a bright yel- 
low tincture; which acids render rather more pale; 
but alcalies tinge to a high red; whereas, ſolutions of 
iron produce much the ſame color with this infuſion, 
as with that of roſes. OT 

$ 212. 5. Campechy dying wood, or logwood, - 
gives a bright red or deep Burgundy  wine-color to 
pure water. This is heightened to a deep crimſon by 
alcalies; to a deep purple, with blew vitriol; to a 
deep mazarine blew, with green vitriol; all which co- 
ours are deſtroyed by acids: The bright red is redu- 
ced to ſomewhat of a tawny. _ 

213. 6. Cochinelle is an inſect, with which, by the 


dye is produced, and from which the beautiful ſcarlet 
pigment, called carmine, is made. The judicious 
dyers chooſe the water fitteſt for their purpoſe, by 


ing matter is precipitated. 

9214. 7. Oak bark, leaves, juice, or excreſcences, 
and all the aſtringent vegetables, give but their native 
coloring matter in pure water. Alcalies render ſuch 
infuſions turbid, by cauſing a kind of precipitation of 
the abſorbent, or aſtringent, terrene ſubſtance of ſuch 
vegetables diſſolved in the water; which it likewiſe 
unges of ſome ſhades of green, upon ſtanding. 
Acids, on the contrary, reſtrain the tinge, except in 
red flowers, and in ſome, precipitate or deſtroy it. ' 
The ſolutions of iron, in vitriols, &c. ſuffer that kind 
of precipitation by this very ſubtil, ſtyptic earth, which 

ele H 4 produces 


by this drug. In pure water it yields an high red tend- 
it. ing to the crimſon hue. This is heightened by alca- 
ds, les; but brought to the ſcarlet hue by acids, and if 
es they contain metalics or abſorbent earths, the color- 


means of the acid of nitre and tin, the modern ſcarlet 
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produces a blew, or as the tincture and ſolution are 
ſtronger, is heightened to the extremity of blew, which 
is black; what we call ink. Wherever any ſhade of 
this color is produced by the infuſing any aſtringent ye. 
getable in any water, we pronounce it chalybeate, ot 
ferrugineous, a ſteel or iron water, and fo procede to 
further trials upon that head. This color is totally de. 
ſtroyed by reſtoring both the precipitating coloring 
matters, the aſtringent vegetable earth and the iron, 
to a ſtare of ſolution, by the means of any acid. And, 
upon deſtroying or ſaturating this acid, with an alcah, 
the black color is again reſtored ; not quite ſo perfect, 
becauſe more compound; being an other different 
precipitation of the iron, cauſed by the alcali. 
8 215. 8. Alcaline ſalts, volatile and fixed, in a con- 
crete or liquid ſtate, make no alteration, ſuffer onely 
ſolution and mixture, in our pure water. But, in wa- 
ters, charged onely with acids, an ebullition and con- 
traſt, with the dry ſalts eſpecially, will ariſe; in ws 
ters, by means of acids charged with any foſſil body, 
a precipitation, which examined ſhews the nature of 
the matter precipitated, and a neuter ſalt, which de- 
monſtrates the properties of the acid, are produced, 

. if the water contains copper, the vola- 
tile alcalies, as ſoon as they have ſaturated the acid, 
that held it diſſolved, will ſeiſe and diſſolve it, and 
produce a beautiful ſaphirine color. 

$ 217. 10. Soaps. ſerve to prove the purity, and 
quality of the water.“ Soaps readily, equally diſſolve 
in pute water; in hard, or highly charged waters, 
ſlowly, difficultly; and ſoon after ſeparate into gru- 
mous coagulations, the acid in the waters more ſtrong- 
ly attracting the alcali, than the oil did in the ſoap; 
whence, the ſoap is decompoſed ; that is, the alcal 
quits the fat or oil in the ſoap, to unite with the acid 
in the water, with which, after ſeparating and prec! 
pitating the terrene matters, it forms a ſalt, as befor 
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explaned, 
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d, according to the nature of the acid. For 


cheſe experiments, I chooſe a ſolution of ſoap made 2 
n brandy, which mixes with the water, without that 
( commotion occaſioned by fire or agitation, which may 
r otherwiſe be neceſſary, and which might greatly alter 
0 the nature of the water before the ſoap could be diſ- 
. ſolved in the common manner of making a lather. 
fr $218. 11. Some uſe, what they (improperly call 
1, oleum calcis, oil of lime, to try waters. This is a ſo- 
d, lution of lime or chalk in the acid of fea falt, which 
l, is the mother or bittern. It may alſo be made with 
I, the acid of nitre, But, we meet with very few waters, 
nt n which this will cauſe any change by the preceding 
rules: We may obſerve, it will it{cif be decompoſed 
n. and precipitated by alcalies; as it will precipitate me- 
ly tals, in ſome ſtrong ſolutions. It is likewiſe precipitated 
72- WH inafaline form, that of the ſelenite, by the vitriolic acid. 
Jin F 129. 12. If we find by the preceding trials, f 
ra Wl room to apprehend a water contains any thing alcaline, 
Jy, ve try it with acids, which by an ebullition with it, 
of prove our apprehenſions juſt, and teach us to judge 


from the ſalt produced by the ſaturation, what alca- 
line ſubſtance it contains. For theſe trials, we begin 
with the milder vegetable acids, either ſimple, as 
id, Juice of oranges, lemons, &c. or fermented, as vi- 
and negar, &c. and that either ſimple, or diſtilled. From 
theſe, we gradually procede to the ſtronger, the mine- 

al acids, thoſe of ſalt, nitre, and vitriol. If we find 
the milder acids cauſe an ebullition, we may conclude, 
the ſtronger muſt, Theſe are the fitteſt to determine 
the nature of the ſalt in the water; becauſe, the ef- 
fe&t of their combinations with alcaline ſalts are beſt 
known, and eaſieſt demonſtrated. Though the ſalt 
produced by the union of fixed alcalies with vinegar 

s known by its foliated form, whence called whimſi- 
ally Terra foliata tartari, the Foliated earth of tartar; 
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in our ſhops, as inexpreſſively, ſal diureticus, the diy: 


retic ſalt ; as alſo by its fuſibility, volatility, and apt. 


neſs to liquefy in the open air; qualities, which diſtin. 
guiſh it from moſt other neuter ſalts, but are 
in an inferior degree in that prepared with the mineral, 
to that prepared with the vegetable, fixed alcali, In 
like manner, the ſalt produced by ſaturating an alcz- 
line water, with a ſolution of tartar, would be known 
by its ſolubility and the figure of its cryſtals, if it 
bore any analogy to tartarus tartariſatus or ſolubilis; 
a ſalt ſo called, compoſed of a fixed alcali ſaturated 
with the creme or cryſtals of tartar. og © 
$ 220. 13. A ſolution of alum in ſimple water is 
uſeful in the examination of other waters. Alumcon- 
ſiſts of a peculiar abſorbent earth diſſolved in the uni- 
verſal or vitriolic acid. This added to pure water, 
ſuffers no change, but ſolution. But, if the water 
contains any thing, that has a ſtronger attraction *to 
either of the conſtituent parts of alum, than they haye 
to each other, a diſunion of theſe parts will be occs 
fioned and a new combination produced; each af 
| which examined apart gives us intimations of the con- 
poſition of the water. As for example; If a folv- 
tion of alum, upon dropping into water cauſes whit 
clouds and a precipitation, the inſtilling of the ſoli- 
tion may be repeted till no more cloudineſs ariſes, or 
precipitation is cauſed by the mixture. Then, it 
to be preſumed ſaturated, The precipitate being ſe- 
parated, will be found upon examination to be tit 
earth of the alum, whileſt its acid has formed an uit 
on with an alcaline ſalt and produced that concrett, 
which this acid is found to form with alcaline bodies: 
But, it muſt be remembered, that in ſome caſes, tht 
acids perform ſuch a precipitation, where the ſolut! 
is metallic. | Thus, the folutions of ſilver and | 
are precipitated by the vitriolic acid in the alu 
Theſe precipitates are diſtinguiſhed from the forme 
by this; that of ſilver readily fuſes and ſoon after 


. 


- 


208, 


flies 
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wes off, if continued over the fire. If it be ſuffered 
tn cool, it yields an horney ſubſtance, called, Luna 


1. cornua. That of lead will yield ſimilar appearances; 
n nd each may be reduced to its priſtine metallic form; 
In de one by fuſion with the black flux, ſoap, &c. the 
ca. other, with the addition of a little oil or fat or charcoal 
un duft, will fuſe into its riſtine form, the metallic pro- 
fn bares, loſſed in the ſolution, being reſtored with the 
lis; WY phlogiſtic or inf! ammable principle. 


221, 14. The metallic ſolutions in different acids 
may all contribute their part in the examination of 
imple, as well as mineral waters, upon the principles 
of attraction or affinity, as before layed down ;* Of 
each of which in their order. 5 

5222. 15, Quickſilver diſſolved in the acid of 
nitre diluted with purified water; or the ſolution eva- 
porated to del or to cryſtals, and the dry maſs, 
or the cryſtals diſſolved in diſtilled water, exactly not- 
ing the proportion in a given quantity of the fluid ; 


\ of WJ This is one of the boaſted ſecrets, one of the much 
om famed drops, of one of our quacks of the firſt mag- 
olu- BY mtude; As any one may prove by the following ex- 
rhite BY periments, | 


\ 223. 16. By the different degrees of attraction 
obſerved between other bodies and the nitrous acid, 
greater than between that and the quickſilver, it is 


./ to judge how many different ſubſtances, ſuſpend- 
the in water, may cauſe a precipitation therein, upon 
un- the addition of this ſolution. F Quickſilver in this 
rete, ſorm is precipitated, not onely by the various metals 
cs ud metalics in the cited ſection ſet forth, but by all 
the blorbent earths, by alcalies, volatile and fixed; and 
ation i theſe, mine ral, as well as vegetable; but particularly 
lead BY ſea falt and its acid. Hence, waters chanel with theſe 


ſubſtances muſt precipitate the mercury in ſuch a ſolu- 
non, whenever it is dropped into them. But, they 
produce different colors which diſtinguiſh them ; in 

chahybeate waters it is firſt white, then ſuddenly 
changes to a lemon color, or deeper yellow ; the ſame 


8 9755 176, 177, and ſeq. ＋ 5178. 3. 
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effect is produced by waters charged by the means 
the vitriolic acid, with ſimple abſorbent earths, and 
with fixed alcalies; in thoſe charged with abſorber 
earths, and ſome lixivial and muriatic ſalts, tringy 
clouds or filaments of a pale yellowiſh hue; in water 
containing a pure volatile alcali, an aſh-colored ſed. 
ment; in waters charged with fixed alcalies, a muddy 
yellow ; in waters charged with pure ſea ſalt, a bea. 
tiful white precipitate, or rather a kind of cryſtalliſi 
tion; for, the acid of ſea ſalt, uniting with that of 
nitre, conſtitutes that compound mineral acid, called 
aqua regia, the royal water or.ſolvent, from its being 
the onely proper ſolvent of gold, the chemiſt's King 
and the Idol of moſt men of what ſe& or religion ſo- 


ever; this liquor is incapable of diſſolving the mer- 


cury ; whence, the before diſſolved particles attracting, 
and being attracted by, the muriatic acid, form thoſe 
little cryſtals, which are ſtill ſoluble in water, conſe- 
quently no true magiſtery or precipitate, But, to the 

rming of this kind of precipitate, as it is called, the 
alcaline baſe of the ſea falt may contribute ſomewhay 
which better deſerves the name. This ſolution of quick 
ſilver gives a pale lemon- colored precipitate with a {0 
Jution of Glauber's ſalt, and with that of tartar vitrio- 
late, a turpeth mineral- colored precipitate. . The know 
ledge of which facilitates our acquiring a juſt notion d 
the mixture in the water. To aſcertain which, the pre 


cipitate is to be examined apart, and the liquor, whenc' i 


the ſolid matter was precipitated, is to be proved by era · 
poration, cryſtalliſation, &c. in order to Lm what 
concrete it affords with the union of the acid of nitre. 

$ 224. 17. Corroſive ſublimate mercury is recom. 
mended Ar uſed by many in the trials of Water; 
though, to the beſt of mine obſervation, to very lt 
tle purpoſe, at leſt, to much leſs than the preceding 5 
lution. Sublimate is a ſolution of mercury in de 
concentrated acid of ſea ſalt, in which it is notſoludt 
by the ordinary rules of ſolution. But, quickſihe 
being diſſolved in any other mineral acid, empor 

to a dryneſs, mixed with a certain proportion of it 
| - ; 
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ith: or without calcined vitriol, or the precipi- 
22 mercury with ſea ſalt, or its acid dried, — | 
committed to 2 ſand furnace, in a convenient glaſs 
veſſel, upon adminiſtring the juſt degrees of heat, 
the acid of ſalt is ſet in motion, and by a more pow- 
erful attraction, wreſts the mercury from the acid, 
which held it diſſolved before, and by a quality pecu - 
ar to the acid of ſea ſalt, that of volatiliſing all me- 
tals and metallics, with which it unites, it renders the 


a quickſilver, which is almoſt fixed by any of the 
Fader mineral acids, ſemivolatile and elevates it into a 
e fair cryſtalline form, which may be looked upon as a 
ns WY kind of vitriol of mercury. This, though difficult- 


ly, diſſolves in pure water, and makes no change in 
it, This mixed with a burning ſpirit, is uſed internally 
and externally by our quacks, as Antivenereal Eſſences 


no, ad Lotions: The mercury is thence precipitated in its 
of WY proper form, by ſilver, by copper or braſs, and before 
ale ſolution, by regulus of antimony, and by tin. It gives 

the a milkyneſs to water charged with ſulphur or phlogiſton. 


lt is precipitated in form of a magiſtery by abſorbents 


hat, and alcalies : The earths and the volatile alcalies give 
ic white, and the fixed, an orange-colored ecipi- 
; {0 tate. To demonſtrate the later, is its chief uE in the 
ro- trial of waters. 


on \ 225. 18. Lead diſſolves in every vegetable acid, 
af but more readily when firſt corroded by the means o 

pre- Bi de vapor of a fermented acid as vinegar, whereby 
ence I vhite lead is prepared; or when it is reduced to a calx 


en- ©) fire, ſuch as litharge or red lead; by which treat- 
what A ment the metal is in a great meaſure deprived of its 
itte. Phlogiſton, In this ſtate, lead is moſt ſoluble. It 
om fien diſſolves readily in all expreſſed oils, in moſt 
der; rds, in moſt fermented liquors, the aceſcent eſpeei- 
J ly, and partly in common water; to all which it 
g (0-B parts a ſaccharine ſweetneſs. The tion, called 

1 thei fuger of lead, is made by diſſolving any of theſe calces 
ub © lead in diſtilled vinegar, evaporating and cryſtalli- 
der ng it. And here, I can not omit enveighing againſt 


Uelſe fraudulent dealers in wine, who uſe theſe prepa- 
rations 


/ 
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rations of lead to ſweeten their pricked or ſour wine 
than which, nothing can produce more deadly eſſech 
I am likewiſe prompted to inculcate a caution again 
boiling or keeping acid or fermented liquors' of ay 
kind in leaden or peuter veſſels, or baking tarts or 
pyes of green or ſour fruit in diſhes of theſe metals; 
from which cholics, cramps, convulſions, palſies, and a 
painful lingering death is frequently brought on. In 
France, the uſing lead to ſweeten their wines is puniſh- 
ed with death. Though all this muſt be confeſſed fo- 
regne to my preſent purpoſe, it can not be diſagreeable 
to the reader to learn a method of diſcovering, whether 
lead be diſſolved in wine or in any other fermented l. 
quor. This may be done by dropping a ſolution of Hepu 
Sulphuris into it, which will occaſion a reddiſh brown 
precipitate, or what is ſtill more certain, a ſolution of 
orpiment with quick-lime in boiling water, or Hort. 
MAx's volatile tincture of ſulphur, which will cauſe 
a black precipitate. By conſidering the variety of bo- 
dies, that have a ſtronger attraction or affinity than 
lead has to this acid or that of nitre in which it di 
ſolves*, and the acids, as well as abſorbents and alcr 
lies, that cauſe a precipitation of theſe ſolutions 7, tit 
uſe of a ſolution of lead in the examining waters vil 
readily appear, The nature of the precipitate 1s to 
be proved as before obſerved ||. | 
8 226, 19. The ſolution of filver in its prope 
ſolvent, the nitrous acid, is very uſeful in the trial d 
waters. This diſſolves, as quickſilver does, and lik 
that, it may be evaporated to a dryneſs or to Cf 
ſtals, either of which may be diſſolved in Wi 
ter, or the ſolution may be moderately diluted vit 
the ſame, exactly noting the proportions uſed to # 
void miſtakes in experiments and compariſons. UP 
on conſidering the variety of bodies, that have 2% 
powerful attraction to the nitrous acid, than the flv 
as 4, it is eaſy to ſee the uſe of a ſolution of {ivr 
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in the examination of waters. This ſolution * | 
imo the pureſt water mixes freely without making 
any change in it. But, if it contains the left veſtige, 
the ſlighteſt taint of thoſe foregne matters, before 
ſpoken to; then, white clouds and a ſpeedy precipita- 
don follows. The cauſe is to be found, by examin- 
ing the precipitate, and the contents of the liquor, 
whence it was precipitated , apart, upon the Princi- 
ples before layed down f. bs; 
$ 227. 20. Upon the ſame principles, other me- 
tallic ſolutions are uſed in the examination of waters; 
ſuch as thoſe of copper and iron, either in the nitrous 
acid, or in that of vitriol ; ſuch as the ſolutions of 
the green and blew vitriols afford. But of each a 
word apart; | 18 
6228. 21. Copper is of all metals the moſt ſolu- 
ble. All ſalts diſſolve it, more or leſs; whence, it is 
not onely, in ſome meaſure and manner, ſoluble in 
all acids, but in all alcalies, and even in neuter ſalts, 
as well as in oils and ſoaps. To the different ſolvents, 
it imparts different colors, ſuch as different ſhades of 
blew and green. But, if extremely diluted, it appears 
colorleſs. Copper corroded by vegetable acids is of 
a color between a pale green and a pale blew, called 
verdigriſe. But, diffolyed gives a deep green tinc- 
ture and cryſtals. Copper diſſolved in the vitriolic 
acid gives a pale ſaphir-color, in the acid of nitre, 
if pure, a paler blew ; but if tainted with ſalt, as in 
_ regia, a berill green; The folution, in the acid 
of nitre diſtilled, comes over colored with the 
copper, which ſhews its volatility ; diffolved in the 
acid of ſalt it gives a beautiful, bright emerald color. 
Upon conſidering the different attractions of bodies , 
it is eaſy to conceive how copper is precipitated from 
all theſe ſolutions, or its color changed in ſolution by 
different ſolvents. Whatever more ſtrongly attracts 
the acid, than the copper and the acid attract each 
7117. 2. &c. 176. 1. 181, 182, 183. 196. 
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. Of WATER in general. | 
other, will ſaturate the ſolvent, as faſt as that is ef. 
fected, the copper is precipitated or rather ſuſpended 
between the two ſolvents; but, as ſoon as the ſatyrz. 
tion is completed, and the acid ſolvent is by an al- 
cali rendered neuter, then the copper is moſtly redif. 
ſolved by the neuter ſalt; and then, if the alcali be 
made to predominate, it is again diſſolyed in that 
falt. So that copper once ſet in ſolution, it is hardly 
to be totally precipitated by any means, but iron, 
The changes of color, it undergoes in ſhifting of ſol- 
vents deſerve attention. The acid of ſalt added to the 
blew ſolutions of copper, in the nitrous or vitriolic 
acids, changes them to a fair graſs green. If to any 
of theſe ſolutions an abſorbent earth be added, a par- 
tial precipitation will be performed; If a fixed alcal, 
a partial precipitation will immediately enſue; but, 
upon faturation or overcharging the ſolvent with the 
alcali, another ſolution will enſue, but nat ſo. complete 
as the firſt ; and the color becomes of an higher tinge 
of blew, This ſuccedes better with the volatile al- 
calies: Theſe, in each of the ſolutions, cauſe at fir 
a partial precipitation; but, as the alcali becomes pre- 
dominant, a new ſolution is inſtantly brought about; 
Which, in the firſt and ſecond ſolutions, puts on 3 
beautiful ſaphir- color; in the third, that of an ame- 
thyſt, all deeper or paler, as the liquor is more or {els 
charged with copper. All theſe colors are again de- 
ſtroyed by acids; which, at firſt dropping in, cauk 
ſome precipitation; but, as they approach to ſatura. 
tion, a rediſſolution in the neuter ſolvent; enſues, and 
and a ſtill completer, upon the acid's becoming pre- 
dominant. The moſt complete precipitant of copper 
known, is iron: For, this ſo ſaturates the acid ſolvent, 
as to leave it quite void of copper *. By theſe means, ie 
diſcover whether a water contains copper or not: Orb 
the adding a ſolution of copper to any water; We m 
learn what cauſes the r any enſues. . 
the ſolutions of copper have a moſt nauſeous, bitte! 
offenſive taſte, with auſterity in the acids and acrio” 
26193, 198. 1 nf 


Of WAr ERA in general. 113 
ry in the alcalies. In very ſmall quantities, it gives 
extreme ſickneſs and violent vomitings; but, in great- 
er, it approaches very near the deleterious qualities of 
modern arſenic, that intractable poiſon. This, with 
its extraordinary ſolubility, even in the air, ſhould. 
caution againſt the promiſcuous uſe of copper veſſels 
and other culinary utenſils. | 45 
5 229. 22. Iron may alſo be uſed in the trial of 
vaters, upon the ſame principle, with other metals. 
And to different ſolutions of it, we owe all our mar- 
tial or ferrugineous waters, commonly called Chaly- 
beate or Steel waters, with impropriety; as ſteel is not 
known in nature. Iron, though the hardeſt, is yet, net 
to copper, the moſt ſoluble of the metals. The acid of 
the air corrodes it, and few waters are known, that are 
not ſo replete with this acid, as to diſſolve iron. All 
the mineral acids, in a diluted or concentrated ſtate, at- 
tack it with great violence, heat and vapor, and diſſolve 
it; but, more effectually, diluted. The moſt potent and 
probably the proper ſolvent of iron, is the vitriolic a- 
cd, This, ſeemingly contrary to our general rule “, 
quits, in ſome meaſure, its favorite phlogiſton to unite 
with iron: For, if filings of iron and ſulphur, in flowers 
or powder, be mixed together and moiſtened with 
vater, the acid of the ſulphur and the iron attract 
each other ſo powerfully, as by their attrition to pro- 
duce an heat, ſufficient to give fire to, and totally con- 
fume, the adherent phlogiſton ; leaving the iron and 
the acid united; fo as to form vitriol of iron by elixi- 
dation or infuſion in water, tion and cryſtalli- 
lation, This is a kind of artificial pyrite. Some uſe: 
is experiment to ſhew how hot ' baths and ſulphure- 
* waters are produced. But, unfortunately for theſe: 

perficial ſmatterers in phyſie and chemiſtry, loch com- 

poſition is not to be ſought in nature; becauſe, iron, in 

malleable or ductile ſtate, has moſt rarely, if ever, been 

and in its native place. Beſides, though it had, a ſul- 

Fdurcous Water could not be the reſult of waters pa- 
” 5 180, 105. 196. 1 F - 
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114 Of Wer 1n general. 
ſing through ſuch a mixture; becauſe, the ſulphur 
decompoſed and one of its conſtituent wad 
and diffipated in the operation. Iron then diſſolve, 
freely in the vitriolic acid; if not very plentifylly di. 
lated, much of the phlogiſton of the metal flies of 
in a combuſtible vapor. When the ſolution. is finiſh. 

ed, a black cruſt remanes, which, with moſt, has hi. 
therto paſſed for an inſoluble earth; whereas, it is in 
fact ſulphur, generated by the union of the inflam, 
mable principle of the iron and the univerſal or vitri- 
olic acid. The ſolution of iron in this acid, duly di 
luted, is of a pale graſs green; and evaporated and 

yſtaliſed, gives pale green cryſtals, green copperoſe; 
or as ſome affect to call it, ſalt or vitriol of Mars or 
iron. This metal diſſolves in the acid of nitre and 
gives a dark orange colored tincture; it · diſſulves in 
the acid of ſalt, and gives a greeniſh yellow, which 
ſome abſurdly impute to copper, not conſidering, 
that copper can not ſubſiſt in a ſolution charged with 
iron: It diſſolves in aqua regia and gives a yelloy 
tincture; it diſſolves by means of tartar and gives 1 
dark red or brown tincture; it diſſolves in diſtilled 
vinegar and gives ſweetiſh cryſtals ; it is diſſolved by 
the juices of all acid or auſtere fruits or other ve: 

le ſubſtances, as is diſcovered by the taſte 1 
ife gives the fruit in cutting, and the ruſt or. black 
color on the blade, which enſues the cutting. It i 
not difficult to conceive how water ſhouid become 
impregnated with this moſt - common, as well 4 
moſt excellent of all metals, when it appears ſo te. 
markably ſoluble. Upon conſidering the various fu 
ſtances, that hold a ſtronger attraction with all or af 
of theſe acids, than iron does *, we ſhall ſee how tis 
addition of any of theſe to a water, impregnated with 
iron, will diſcover and precipitate that metal; and o 
the other hand, how a ſolution of this metal dr oppel 
into any water, charged with any of theſe mattes 
will be precipitated, and ſhew the cauſe of the rect 
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nication. Thus, for example, powder or infuſion of 


galls, or the like ue vegetable ſubſtance, thrown 


into a Water, by any of theſe acids impregnated with 
iron, will cauſe a blew or black precipitation or co- 
lor; abſorbent earths, volatile or fixed alealies, will 
occaſion ochrous precipitations of martial earths; or 
a ſolution of iron, dropped into water charged with 
altringent vegetable earths, abſorbent mineral earths, 
or volatile or fixed alcalies, will produce the like ef- 
fects, for the like cauſes. | | 8 

F 230. But, here we muſt not omit an exception to 
this general rule, which will greatly facilitate our ac- 
counting for a principle or ingredient, frequently found 
in the moſt active chalybeate waters; as in thoſe of 
Pyrmont, Spa, Malmendy, Bru, &e. as ſhall be ſhewn 
in the proper place. It has in general been obferyed, 
and in the laſt article in particular, been inſiſted on, 
that fixed alcalies precipitate ſolutions of iron. In the 
general acceptation, there is nothing more certain than 
this; yet, an exception to it has been diſcovered by a 
late illuſtrious ornament” “ to phyſic and chemiſtry, 
who firſt obſerved, that if a ſtrong ſolution of any 
pure fixed alcali be gradually dropped into a ſolu- 
tion of iron in the acid of nitre, keeping it conſtantly, 
quickly, and thoroughly agitated ; fo far from cauſing 
a precipitation, it will be found, that a perfect ſolu- 
ton of this metal in à fixed alcali will enſue: For, 


e 
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ne die more of the alcaline ley is added after ſaturation, 
e more complete the ſolution. This ſolution no 
. benger actually contains an acid: For, that, in which 
ub: BY iron was firſt diſſolved is ſaturated with the alcali 
n the conflict upon mixture; whence, a neuter ſalt, to 
tie i Vt, nitre is produced. This then, is a ſolution of 
cl E don in an alcali, which may be proved by theſe con- 
| on WY erations; firſt, if the ſolutions be both concentrated 
ped BY” Very ſtrong, part of the nitre will cryſtalliſe in ita 
cn ral form, upon lying quiet in a cold place, leaving 
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the iron diſſolved in the remaning ley ; ſecandly, ei 
ther the ſolution, or this remaning ley, now ſuffer a Pre: 
cipitation upon the addition of the weaker acids, Thi 
experiment ſuccedes beſt with a ſolution of iron in the 
nitrous acid. It is deemed owing to the great quantity 
of phlogiſton in the iron and in the acid of nitre, which 
ſtrongly attracts fixed alcalies, and forms with them 
ſolvent, not unlike that produced upon mixing com- 
mon ſulphur and a fixed alcali by fuſion : This give 
the concrete, called hepar ſulphuris, which become 
a ſolvent for all the metals, gold not excepted : For, 
metals fuſed with hepar ſulphuris become with the , 
maſs ſoluble in water; whence, both are precipitated 
by acids. 
$ 231. Having thus ſhewn the means of diſcover: 
ing the kind and manner of the principal impregn#- 
tions of waters with variety of matters, in the way df 
mixture; let us purſue the analyſis by other methods; 
for, all the known ways of exploring the compoliti- 
ons of water, are frequently to be called to our aid, 
before a thoroughly inquiſitive, rational mind can ac- 
quire full ſatisfaction. | be 
$ 232. The ſolid contents of a water may not one) Will An 
be obtained by the ways of precipitation, before * i me- 
forth, but alſo by evaporation ; in which the connec: WF... 
tion of the aqueous and terrene parts is diverſly broken Th. 
and the parts ſeparated. It has before been obſerved If dray 
that — of the waters, which contain any ſolid parts 
that have hitherto fallen under the cogniſance of the with 
curious, are impregnated: by means of an acid of dit 
ferent degrees of ſubtility and yolatility ; and for th diſt] 
moſt part, by one, as volatile, as the univerſal ai 
with which the atmoſphere is charged: Hence, r 
find the hardeſt waters decompoſed by boiling, which 
cauſes the depoſing or precipitating the terrene pu 
in proportion, as the acid ſolvent eſcapes. The fam 
Thing happens more ſlowly, when theſe waters ſz 
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expoſed for a few days to the air. This is well Known 
to gardeners and other ruſtics, who let their hard wa- 
ter ſtand to ſoften, as they call it; that is, to let the 
cid ſolvent eſcape and the earth fall to the bottom. 
All waters, charged with whatſoever earthy or me- 
tlie parts they may be, ſuffer a decompoſition by 
theſe means. This is extremely evident in the moſt 
ative chalybeate waters, as thoſe of Pyrmont, Spa, 
Malmendy, and the like, and even in thoſe of Tun- 
bridge; all which, upon ſtanding in the open air 
a while, in glaſſes, cover their ſides with innumera- 
dle air bubbles; which, as faſt as they are ſeparated or 
eſcape, leave the water turbid, and when they are all 
diſperſed, 2 its ſolid contents, which by this means 
were diſſolved, fall to the bottom; the water, with- 
out this ſolvent, being incapable of diſſolving any me- 
tallic or terrene matter.. | 5 x1 
9233. As this volatile ſolvent, as well as the wa- 
ter may be exhaled from the ſolid contents; the firſt 
rational proceſs for the examination of waters, in this 
way, is by diſtillation. Let then any water, to be tried, 
be diſtilled, by the apparatus“ for purifying water. 
And let the firſt runnings of it be examined by the 
means before directed for proving, whether it con- 
tains any and what volatile principle, beſides water. 
The diſtillation may be protracted, till all the fluid be 
dran off, trying it from time to time from firſt to 
lat, with blew paper, ſirup of violets, with acids, 
With alcalies, with ſolution of lead and filver. If theſe 
make no ſenſible change in it, we may preſume the 
Uſtilled water pure, as art can make it, and that the 
id has been either altered by the fire, or by its ex- 
treme ſubtility made its eſcape in the operation. I 


1 ve obſerved ſome waters, which diſtilled, gave no 
ie Aae proof of acidity; yet, a piece of blew paper, 
4 ayed in the juncture of the diſtilling veſſel, has been 


ound in divers parts ſtained red; a full proof at once 
the exiſtence and ſubtility of this acid. 5 
692 to 98. Se * 
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$ 234. The ſediment, that remanes in the glaſs, i 


the ſolid and fixed Contents of the water. Bur, this 


is not the moſt etact method of collecting it: For, 
the heat requiſite for diſtillation, is more than neceſ. 
fary and prejudicial in evaporation ; which can hardly 
be done too ſlowly. Becauſe, we know by experience, 
that too great WED — — moſt falts for 
yſtallifation, fenſibly alters them in quantity and quz- 
1 Therefore, to obtain the ſolid — by 
water, let it be ſet in a flat or low glaſs veſt}, 
placed over the gentle heat of the vapor of heated or 
boiling water, in boiling or heated water, or in an 
heat analogous, in a ſand furnace. Let it be layed, 
where no duſt or foregne exhalations can foul or other- 
wiſe _ it, and then let it be ſlowly evaporated to a 
dryneſs. | 
$ 235. As all, that is volatile, and that oreh, 
eſcapes in this proceſs ; the ſolid contents are thus 2 
Fairly obtained, as poſſibly may be, by art. In this ſed- 
ment, we have all the fixed, ſolid parts, that are by 
art ſeparable from the water; as in the diſtillation or 
evaporation, all that is truly volatile flies off. How- 
ever, we muſt be cautions of pronouncing the pro- 
portion of ſolid contents in a given quantity of a 
water from what it is found to yield upon one or two 
trials in the way of diſtillation or evaporation : For, 
great variety will be occaſioned by the different dt 
grees of heat, and the make of the veſſels, uſed in tie 
operation. Becauſe, it is found by experiment, for 
which it is not eaſy to account rationally, that watt, 
boiled in open veſſels, leaves much leſs terrene fed! 
ment, than when it is boiled in cloſe or covered wt 
fels ; which poſhbly may be owing to this, that to 
umon of ſome matters, by means of this fubtil acid 
diffolved in the water, is ſuch, that, as in the tara 
vitriolate, it may eſcape in the boiling ; but, being © 
ftrained in cloſe veſſels, the ſubtil ſpirit may be fi 
diſſipated and leave the ſalt or earth to ſubſide. 
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8236. The waters, that are leſt charged with ſolid 


a matters, miſt be the hgh teſt, are ſooneſt heat- 


cd, and ſooneſt cool, readieſt diftil, and leave the ſmalleſt 


antity of ſediment in evaporation: Suck are the wa- 
nf Uargenbadt, of Taepfitz and Pfeffer, beforemen- 


roned, and that of Zeffen or Seffen, a moſt 'eurious, 


re, | | 
9 equals that of Pfeffer in lightneſs and purity. 
The exception to this rule, whith'Tome offer from Lime- 
water, which appears highly churged by various expe- 
riments, yet is ſayed to leave little or nothing behind 
it in evaporation, is now of no force ; as by more ac- 
curate experiments, it appears to be a groſs error. 


cold ſpring near Aix la chapelle, whoſe watervery 


F 237. There are few or no waters, &hether me- 


toric or terreſtrial, known, that do not leave a co. 
fiderable quantity of an heterogeneous mals behind 
them in evaporation. To which point, we have the 
concurrent teſtimony of ſome of the moſt learned, in- 
duſtrious and obſervant profeſſors of chemiſtry. 
$238. BoxRICHTVS F took of limpid 
as well as that of rain, ſnow, hail and froft, one 
hundred and evaporated them apart, in clean 
glaſs veſſels, to one pint each. In this, ſome'ter- 
rene feculency ſhewed itſelf, which being ſeparated by. 
filtrating it through ſoft, porous , the Rrainel 
liquor appeared of a red color. This hquor, he com- 
mitted to a clean glaſs cueurbit, ſet it in a bath-hear, 
and, by ſlow ev ion, reduced it to the confiſt- 
ence and color of 'gely of corinths. This extract, be- 
ing continued in the bath-heat, was at length reduced 
to adry powder, which meked with bubbles, and over- 


running its bounds, took fire and burned with a clear, 


bright flame, which gave proof of an oily ſubſtance. 
The remaning bu mals, being waſhed with di- 
ſtilled water, yielded a faline ley, which gave fair, ch. 
bical cryſtals of ſea-ſalt, by evaporation, and left ah 
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inſipid earth behind. The extract diluted with diſ. 
tilled water gave a red tincture not ungrateful to the 
palate; which, being filtrated and expoſed during the 
ſummer months in a wide-mouthed glaſs, as the wa. 
ter gradually exhaled, coaleſced into ſplendid, bril. 
liant, cubical cryſtals, in themſelves colorleſs, but in- 
terlayed with the oily coloring matter, which was in- 
flammable. The proportion of this ſalt to the oily 
ſubſtance is never certain: ſometimes it is found a 
three to one, at others, as ten to one. The thick ex- 
tract diſtilled by a retort yields firſt a ſmall portion of 
an oily, inflammable ſubſtance, and afterwards, ſome 
acid ſpirit. | 

$ 239. Though KunxzL's * experiments do not 
exactly agree with this; yet, do they not eſſentially 
differ the one from the other. This moſt aſſiduous 
and accurate chemiſt tells us, that after evaporation 
.of a moſt immenſe quantity of rain water, a blackiſh, 
ſaline earth remaned ; which being much expoſed to 
the air and then diſtilled by a retort, yielded an acid 
ſpirit and an empyreumatic oil; or being ſet on fire, 
after the inflammable parts were conſumed, an all: 
colored, alcaline powder remaned. | 
5 {$ 240. The ſeeming difference of theſe two procel- 
ſes ſerves onely to ſhew, that rain water is very different, 
in certain ſeaſons and places, from what it is found in 
others. Indeed, it is not to be expected always of 
the ſame nature in any one place, however carefully 
it be collected; as its variation depends upon that of 
the atmoſphere. It is always found to contain more 
or leſs earth and ſalt and ſome oily matter; but, it 
often charged with various other mineral matters. 
Some writers, extremely ſollicitous to prove a long 
prevaling erroneous or artful aſſertion, of certain wa- 
ters containing ſulphur, think they have ſucceded in 
obtaining this oleo-ſaline extract + from their waters. 
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But, ſurely this proves more, than they wiſh ; ſince, by 
this rule, they muſt find themſelyes hard ſet to point 
out a water void of ſulphur, if they deem this oily ſub- 
ſtance ſuch, from which there is hardly any water 
quite free. r LE oe 
$ 241. But, neither of theſe experiments * has the 
neceflary accuracy for a perfect analyſis of water; the 
proportions are to be determined with the ſtricteſt 
exactneſs. The quantity of water uſed is to be firſt 
aſcertained, and the reſiduum, when carefully and 
cautiouſly dried, weighed with a true balance. "Then, 
the conſtituent parts of this remaning maſs are to be 
enquired into and eſtabliſhed upon certain, not hypo- 
thetical, principles, and by teſts more concluſive, than 
7 the ſenſes alone can afford. 
; $ 242. Theſe maſſes are generally found, as well 
in the terreſtrial, as atmoſpheric waters, to conſiſt of 
| different kinds of ſalts, 1. alcaline, 2. neuter, which 
are of different kinds, 3. earth, which is commonly 
| of three kinds, and 4. with more or leſs of the oily 
| ſubſtance. | e, 
$ 243. It has been obſerved before +, that ſeveral 
ſalts may be blended together in the ſame water. If 
ſo, we may look for the reſiduum after the evapora- 
don of waters to be in general very compound; and 
| the preceding tables t furniſh hints how the different 
" WI parts may be ſeparated. 5 
| y 244. But, it rarely happens, that we find more 
than three different ſalts together, that can be ſepara- 
ted in a dry or concrete form, in any one water. And 
theſe, for the preſent laying the -ſelenite aſide, are, 
1. the mineral alcali, the nitre of the antients; 2. 
ſalt gem, or ſea ſalt; and 3. a compound of the firſt 
or of the baſe of the ſecond with the vitriolic acid, a 
" bearing great analogy to that of Glauber, falſe- 
by ſome taken for nitre, LIS r E 8's nitrum calea- 
num. Theſe, our tables || teach us to ſeparate readily : 
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For, they ſhew us, that upon throwing water on the 
maſs, the alcaline falt will firſt diſſolve, next the falt 
of the nature of Glauber's or Epſom ſalt, and laſtly 
the ſea falt or ſal gem. But, this wants due accurze); 
The beſt method is to waſh the whole maſs careful 
with warm, diſtilled water, while to the taſte, or upon 
experiments, with ſolution of lead, ſilvet, or the like 
it ſhews the leſt veſtige of any ſalt. The remaneder 
is a matter inſoluble in water; to wit, earth; which, 
—— and effectually dried, is to be exatty 
weighed ; and its weight being ſubſtracted from that 
of . mixed maſs, the difference tells us the 
quantity of groſs ſaline matter in the maſs. Then, this 
| maſs of ſalts may be parted, as the tables * direct: 
The ſea falt will firſt cryſtalliſe; next, the Glauber's 
ſalt, leaving the unſaturated alcali to be evaporated 
to a dryneſs. Theſe ſeverally dried, their quantities 
or proportions are to be determined by the balance. 
9 245. Having parted the ſalts, we are next to ex. 
amine and determine their kinds. The alcaline falt i 
roved, 1. by an acrid, lixivial or urinous taſte ; 2, 
= changing blew ſirups, green, 3. by an ebullition 
with, and ſaturation of, all acids; conſtituting a neu- 
ter ſalt, according to the nature of the acid employ- 
ed ; 4. by precipitating metallic and terrene ſolut- 
ons, made by the means of acids; 5. by precipitating 
a ſolution of corroſive ſublimate in an orange colored 
magiſtery; 6. by inlarging or diſmiſſing the volatile 
alcali in ſalt ammoniac and * its place. The marine 
ſalt is diſcovered, 1. by its well known taſte, not equal 
led by any other; 2. by the pyramido-cubical form o 
its cryſtals; 3. by its decrepitating, cracking and burſt 
ing into very ſmall fragments upon being thrown on 
burning coals or an ignited iron; each molecule betray” 
ing, by its form, from what ſtock it ſprung ; 4. by 
pouring the ſtrong acid, called oil of vitriol upon l, 
whereby a violent commotion and heat is excited from 


Y 5210, 121. + $ 176. t. 181, the 


cf War in general, Tiff 


the ſtronger attraction between the vitriolic acid and the. 
baſe of the ſea ſalt, the mineral alcali, than between 
this and its own acid; whence, the acid of ſea ſalt, be- 
ing the moſt light and volatile, flies off White kumes 3 
5. by its making a ſolvent for gold, aqua regia, with a- 
qua fortis z 6. by precipitating mercury, lead and filver 
dſſolved in the acid of nitre and volatiliſing each in 
mercury fublimate, faturnum cornuum and luna cor- 
ma, The nature of the other neuter falt is difcover- 
ed, 1. by the fize and figure of its cryſtals; 2. by its 
fuſibility ; Glauber's and Epſom ſalt flowing with a 
gentle heat vitnolate tartar, reſiſting the moſt vio- 
lent; 3. Theſe kinds of ſalt are diſtinguiſhed from 
nitre, to which they bear the greateſt reſemblance in 
form, by loſing their pelucidity and crumbling into a 
white powder in drying; by fuſing and drying, not 
fulgurating or flagrating, upon being thrown on a 
red hot iron or coal; by mixing, without any com- 
motion, with the ſtrongeſt acids; whereas the ſtrong 
acid of vitriol propels the acid of nitre in red fumes, 
with a violent commotion and heat; by all, but the 
tartar vitriolate, precipitating a white abſorbent or al- 
caline earth, when diſſolved in water, upon the addi- 
tion of a vegetable fixed alcali to the ſolution. More- 
over, 4. all theſe ſalts by fuſion with one part char- 
coal powder, with or withont the addition of a fixed 
vegetable alcali, which the tartar vitriolate requires to 
promote its fuſion, being fluxed, yield a maſs ana- 
gous to hepar ſulphuris, which, like that diſſolves in 
water, and yields ſulphur in form of a magiſtery upon 
the addition of any acid ?. Of this kind are all the 
neuter ſalts, hitherto diſcovered in all the waters of 
Europe. How different from nitre or falt petre, let 
any one conſider, who knows the remarkable effects, 
which attend the committing nitre, charcoal and falt 
of tartar to the fire, when they want but one of the 
ingredients of gun- powder, or of that compound, called 
pubis fulminans, from the violence of its exploſion. 
 * $196, 197, 198. 199, 200. 


$ 246. 


124 Of WATER in general: | 
S 246. The proportion and quality of our {lx 
being thus determined, procede we next to the exa- 
mination of the inſoluble, ſolid, fixed contents of our 
water, the terrene parts. Upon conſidering the va. 
riety of earthy particles floating in tlie atmoſphere; 
the various earths, of which our globe and its furni- 
ture are compoſed, and the great and almoſt bound- 
leſs extent of the diſſolving faculty of water; we may 
be ſtaggered at the bare attempt. But, however great, 
and, to the ſenſes, ſeemingly endleſs, the diverſity of 
earths, from different modifications, may appear; yet, 
the real diverſity 1s certainly not ſo great ; for, all ter- 
rene bodies, of what kingdom or claſs ſoever they be, 
have but one common baſe, earth, truly and proper- 
ly ſo called; the ſalt, or the ſalt principle of the an- 
cients, Terra Prima, the primary or vitrifiable earth 
of the modern chemiſts, in diſtinction from their Ter- 
ra Secunda, the phlogiſton or inflammable principle, 
and from their Terra Tertia or mercurialis, the third or 
mercurial earth, or metalliſing principle; which, with 
water, are the principles or elementary particles, of 
which all material beings are compoſed, and conſti- 
tuted, as the chemical philoſophers * demonſtrate, 
However, we are not to look for mere elementary 
earth in our waters; but for an aggregate of grols 
terrene parts; and thoſe, that have hitherto been dil- 
covered, fall under the general denominations of cal- 
carious, argillaceous, or ochrous. The terrene reſi- 
duum of water is known to be calcarious or abſorbent, 
1. by its diſſolving in acids, with an ebullition; 2. by 
its becoming upon calcination, more white, and acrid to 
the taſte, inſtead of inſipid; then, by hiſſing in, and heat- 
ing, water, and partly diſſolving, upon immerſion there- 
in; in ſhort, by its putting on the character and qua- 
lities of lime. Waters, conſiderably charged with this 
earth, by the vitriolic acid, are of a petrifying nature. 
This quality is moſt evident if they be natural baths; 
there, we find the ſources, canals and receptacles full of 
8 * BECHER, STAHL. | 
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oney concretions, as in the Caroline Baths, in thoſe of 
Aix la Chapelle, Borſcheit, &c. The ſediment or reſi- 
quum of waters is known to be argillaceous, 1. when it 
cauſes none ebullition, and diſſolves not with acids; 
>. when, inſtead of becoming whiter and more pulye- 
rulent by calcination, it puts on a darker color, and a a 
ſtoney hardneſs. , The ochrous or martial earth is 
diſtinguiſhed, 1. by its yellowiſh, rediſh, or brown 
color; 2. by its tardily diffolving, without much 
commotion, in acids; 3. by its growing red by cal- 
cination, and partly anſwering the attraction of the 
load-ſtone ; 4. by yielding fuſible iron, upon cemen- 
tation or calcination, in a cloſe covered crucible, with 
oil or fat, particularly lin-ſeed oil. | | 

$ 247. But, theſe are not the onely terrene bodies, 
we find diſſolved in water: we ſhall, in.the ſequel, 
find another ſubſtance intimately ſuſpended in water, 
which, as ſoon as it puts on a. concrete, though it be 
a ſaline form, is then nevertheleſs as inſoluble, as any 
earth or ſtone: I mean the ſelenite, which, upon a 
ſlight evaporation, immediately after the ochrous or 
martial earth, precipitates in pellucid fleaks, in the Pyr- 
mont, Spa, and ſome other waters. 3 

$ 248. Having thus layed down general rules for 
the examination of all waters, ſhewn how they may 
de impregnated, and how that impregnation may be 
diſcovered, I now come, according to the order pro- 
poſed,* to conſider the ſimple, ſweet, or inſipid ter- 
reſtial waters, beginning with the principal waters uſed 
in the oeconomy of life in and about our capital, which 
at preſent demands my chief attention and care. 


Of the common waters, in general u ife, in and about 
London. 5 | 


y 249. After a man has in the proper ſcholes ac- 
qured that pitch of erudition and knowledge of na- 
® F 25. I. I, ; p 
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ture, which intitules him legally to the appellation o 
Phyſician, and really qualiftes him to judge of mt. 
ters in general, of man, and ſuch things as. relate to 
his health in particular; his firſt care ſhould be to n. 
form himſelf, as well as poſſible, of the nature and 
qualities of. the climate, in which he purpoſes, tg 
practice, to make himſelf well acquainted with the 
foi the air, and the water, together with their ſeve. 
ral products, whether conducive to, or deſtructive ol, 
the life or health of mankind: Without this, no man 
can be preſumed capable of directing the uſe of the 
proper air and aliments, the avoiding noxious things, 
and. much Jeſs for pointing out other means for ſup- 
porting life, preſerving preſent, or reſtoring inter- 
rupted or loſſed health, And therefore, the phyſi 
cian, that wants this branch of natural knowledge, 
muſt be very defective in his profeſſion. 

$ 250. Of all thefe matters, none ſeems to have 
leſs engaged the attention of the judicious, than the 
examination of waters in general; ſuch eſpecially, a 
are uſed for the ordinary purpoſes of life. Some re- 
gard, it is true, has been payed to the mineral wa- 
ters ; they have employed the pens of many. But, 
what degree of eſtimation authors deſerve, who take 
upon them to treat of compound bodies, without ex- 
planing or examining the ſimples of which they are 
compoſed ; who pretend to analyſe a compound mi- 
neral water, without giving, or perhaps, forming to 
themſelves, any idea of a ſimple water, let men of 
common ſenfe determine. To which, by the bye, 
let me add, that moſt of the voluminous and numer- 
ous tracts, and of theſe the moſt pompous, we have, 
upon mineral waters, have been publiſhed by men living 
or practiſing upon the ſpot, not always competent 
judges of the ſubject, but always intereſted in the 
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the Diana of the Epheſians; and always intereſted in 
letting the world know, by a book or pamphlet, cal- 
culated for the purpgſe, where the mouth of the on 
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ck, the Prieſt of the myſteries was to be conſulted x, 
Such a man's evidence muſt therefore be deemed as 
Joubtful, concerning the! efficacy of his favorite was 
ter, as that of any other prieſt rouching the miracles 
of the ſhrine, by which he gets his bread, * > 
6251. Before I procede to the conſideration of the 
mineral or medicinal waters, I ſhall firſt examine thoſe, 
that are immediately neceſſary to life, the ſimple wa- 
ters. Of theſe, we are ſerved with greater variety 
and abundance, than any city in Europe can boaft ; 
There is not a conſiderable ſtreet in London which is 
not furniſhed with ſuch plenty of water, by way of 
zqueducts or pipes, from various ſources, beſides 
what its wells by pumps ſupply, that not onely the or- 
dinary offices on the ground floor, or under it, in eve- 
ry houſe, but even the upper ſtory of moſt houſes 
are, or may be, ſupplied with water by pipes from the 
common aqueducts in the ſtreet. Such is the plenty 
of this uſeful element, that in many of the great 
ſtreets there is enough to ſerve the common draught 
cattle, and proper repoſitories are fixed to receive and 
keep it for theſe purpoſes. Beſides, in moſt of the 
broadeſt ſtreets, there are common cocks for watering 
the ſtreets in ſummer; from the overflowings of which, 
moſt places are ſupplied with water enough to ſup- 
preſs duſt and cool the pavements in the ſummer, and 
to waſh away their filth in a running ſtream through 
their cannals in the winter. This plenty of water pres 
vents our having a number of hands; which may be 
better employed, occupied in hawking water about, as 
may be ſeen in Paris, and other great cities; and un- 
doubtedly is one of the principal cauſes why our capi: 
tal is the moſt healthful great city in the world. 


y 252. The ſources, whence we draw our ſupplies 
of water, are various, excluſive of our wells, which 
are very numerous and .copſiderable. The firſt and 
great ſource is the river Thames, that great ornament 
and ſupport of our kingdom in general, but particular 
y of our metropolis, From this, water is drawn by ma- 
| chines, 
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chines in different places, as at London-Bridge, Chet. 
fea, and at Tork - buildings, and conveyed by proper 
aqueducts to different parts of the town. The ſecond 
is that, called the New-River, brought in an open vn. 
ter-courſe from the river Lee in. Hertfordſhire, tg 
Ilington z whence, it is conveyed by pipes to furniſh 
2 great number of ſtreets in town. The third, is" 
Hampſtead, where rain water, together with that of 
fome ſprings, is collected and dammed up in ponds, 
and thence conveyed by pipes to town. The fourth, 
is a large ſpring, at the end of Rathbone-place, whoſe 
water is raiſed by a machine, now wrought by an 
korſe, and thrown into an open repoſitory,” where it 
ſtands, till it is ſuffered to run by pipes to the ſeveral 
ſtreets in which it is ufed. | 

$ 253. To theſe the different wells, that furniſh the 
town may be added. But, as it would be endleſs to 
recite the extreme variety of them, I ſhall confine 
myſelf, for the preſent, to ſome of the moſt remark- 
able and moſt generally uſed of thoſe, that have, a 
yet, fallen under mine obſervation. | 


Of Tuauxs WATER, as it is commonly uſed in London, 


$ 254. For the trials of this water, I judged ne- 
ceſſary to be made, I had it taken up, at the different 
times of the tide, over-againſt Somerſet-Houſe, about 
the middle of the river. Here, I ſhall ſet down the 
extremes onely of high and low water, and the expe- 
riments made upon it at theſe times of the tide, 2 
one of the principal cauſes of the changes wrought 
in this water. It is alſo fit it ſhould be noted, that | 
made mine experiments in warm weather in May, 
when there had been no rain for above three weeks: 
Rivers, and even ſome ſprings, will be found to var) 
according to the quantity, as well as the quality, of 
the rain they receive. | 
9 255. The water at low, as well as high water, 
was turbid, but the later moſt ſo, Upon — 
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to ſubſide, it grows clear, but not perfectly color- 
leſs;* 2 1 e 118 1 GL, 500 a 
4 256; Paſſed through filtrating paper, it becomes 
cuite clear; but, {till retains ſome pale ſhades of a 


Vite wine- color. The coffin of paper, through 


which it paſſes, being weighed before, and, upon 
dying, after filtration of a,pint of the lo water, 
will be found to increaſe in weight from under half a 
grain to upwards of a grain and even to one grain and an 
half; the high water increaſes to two grains and ſome- 
times upwards. This is the proportion of inſoluble 
matter; quite foregne to the nature of water, found at 
different times in the Thames at London; which, for 

all the nicer purpoſes, ſhould be ſeparated before 


$259, In the following experiments, two ounces. 
of the water was uſed in each; the letter L. denotes the 
bs and the letter H. the high water compared; 

\ 258. 1. Sirup of violets. twenty drops, is firſt 
diluted onely ; but, upon mixture, changes to a ſea 
green, which heightens ſomewhat upon ſtanding with | md 

\ 259. 2. The like appearances are produced in H. 
9 260. 3. Infuſion of Campechy log-wood in diſ- 
tilled water, of a very deep yellow, or dark orange 
color; in L. every drop, as far as four or fiye, upon 
mixing is changed to a pink color, which, upon 
ſanding, is heightened to a crimſon. ROO tank 

y 261, 4. In H. a ſimilar effect is produced ; but, 
the color paler, and inclining to a roſe purple. 
9262. 5: A grain of cochinelle in powder thrown 
nto L. ſtrikes a pink bloom on mixture, which, upon 
landing, firſt heightens to a crimſon and then fades 
l * muddy purple, letting fall obſcure green 
clouds. | 
| Þ 263. 6. The ſame in H. produces nearly the 
ane effects, the purple brighter and the clouds paler. 


* Thames water at Richmond is always, in dry weather, per- 
eh colorleſs and pellucid. Its receding from theſe qualities muff 
* Owing to the foregne mixtures it recei ves about London. 
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i of this every drop, as far as four or more, cauſed? 


- $ 264). 7. Alcaline ley; five drops, WL each ſhowy 
a ſlight milky cloud, and upon mixture, it becomes 
rhilky all over. Upon ding, the Ju bes, bene 
fghtly coated b er 4 pale earth, whileſt an ineonfdes 
abc ig ht ſediment is at — bottom. 
3255 8. In H. the like appearances in ge 
ſeeming "ſomewhat more milly. | 

8 286 9. A ſolution of foap, in L. cactet lig 
of pedrf-coloted millinets; but, no coagulation ; ſor, 
mol os the mixture appeared ne 


4 267. 10. In H. the like ap winkis 
— 255 next day, fome e — Were 
fo wh 
$ 268. 11. The diluted acid of vitriol works no 
perceptible change in either L.. or H. and conſe 

ently none other, of inferior ſtrength, works any. 

$ 269. 12. A ſolution of qui Ne in the atk of 
fea ſalt, that is, mercuty ſublimate,  diffolved in a fuf- 
ficient quantity of pure water, this, as fur as ten drops, 
wrought no ſenſible change on mixture with L. Upoii 
ſtanding, a mother of pearl- colored pellicle - coveted 
in * leaving the liquor underneath (hgh 
m1 

8 750 13. In H. muck the ſume eſſec wer 

205 the pelliele was paler, and ſome very hot 
grumous precipitate appeared. 
S 27r. 14. A ſolution of mercury in the aid of 
eitre ; This produced pale clouds at every drop, which 
appeared at firſt milky and white, but ſoon change 
to a yellowiſh color. I added four wage being mit 
ed, the liquor got the ſame color all over. Up® 
ſtanding, a light, pale pellicle aroſe and a muddy 0 
chre-colored . ſubſided. 

$ 272. 15: In H. the like effects were ſhewn, 
with a ſomewhat larger precipitation, 
 » 273. 16. A ſolution of lead in diſtilled your"! / 
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wit; fabſided; At four, being fired, it had « 
all over. Upon ffanding, it threw up 


: pellicle, we light, white pre- 
; Sith the H. the difference of efiets 


| eee. 
16. A ſolution of fiver in the acid of nz 
to four drops, in L. cauſec a Pear EE colored milki- 
«6 kunt in ebend; upon „ all over. Upon 
finding,” this ſtibſided, cove a bottom and 
ks of the gifs wit a Fir vi er VE 


ny 276. 10 In H. it NYE, fil effects, the 
precipitate inclining more to the roſe, than the a | 
yet partaking of the color of each. © 
$ 277. By what has been fed; in the general 
idea of ſalts and the method of examining waters, it 
is eaſy to Conceive the cauſes' of theſe changes, or ra- 
ther to what mixture in the waters, are to be im- 
puted. From Exp. 1. 2. an alcaline princip le in a 
_ 1 Is qa ent in Thames water at Lenden ; 
i water; beſides, at that time, 
— 3 more of ſea falt mix with it, than can 
be in it when the tide is out. 3, 43 5, 63 ſhew a 
alcarions earth diffolyed' in the marine acid, with 
perhaps ſomething of the volatile alcali; whence it 
appears an unfit water for the ſtarlet dye. 7. 8. ſhew 
both charged with terrene parts, which muſt have 
been diſſolved by means of an acid; of which the H. 
ſeems to contain more than che L. by i its giving more 
precipitate with the ſame quantity of alcali. This 
notion ſeems confirmed” by q, 10. in the former of 
wich, the ſoap unites with the water; whileſt in the 
it is partly decompoſed. 11. ſhews, an alcali is 
"rt predominant in either. By 12, 1. it appears, 22 
quantity of alcaline matter is moſt inconſiderable. By 5 
14, 15, that ſome abſorbent earth, by the means 
5 ad, is ſuſpended in the water; of the r of 
"hich more. appears in H. than in L. water, by tes later 
K 2 experi- 
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experiment. This acid appears to be the. univerſy, 
from the color of the precipitate ; which, were it the 
acid of falt, ſhould be a pure white. This terrene 
impregnation is ſhewn above, 7, 8; 9, 10. In fur. 
ther proof of theſe, come 16, 17. As 18, 19 do, to 
demonſtrate ſome portion of a muriatic ſalt, of which 
there appears moſt in}... > i 2; os; 

S 278. To give farther proofs of theſe, trials, and 
to determine the proportions and natures of: the ſolid 
contents in this water, evaporated, after having firſ 
Altrated it, at different times of the tide, I ſhall here 
onely recite the extremes: I took a gallon of the 
Thames at low water from the former place, ſet it in 
a clean glaſs bell or pan placed in ſand, in a ſand fur- 
nace. I gave fire gradually, till a vapor aroſe ; and 
kept it in that degree of heat, raiſing it out of the 


fand, as the humidity exhaled, till the whole was con- 
ſumed. In the proceſs, I obſerved, 1. as it heated, il - 
it threw off ſome air in bubbles to the ſides of the 1 
glaſs and ſurface ; but not ſo much, as moſt of our c 
ſprings and pumps; 2. It grew ſomewhat, milky ; 3. 
It threw up a terrene pellicle ; 4. During this time, Wi * 
no remarkable ſmell could be perceived from it; 5. WM * 
The liquor, which was not at firft perfectly colorlels, Wil © 
as the humidity exhaled, the remaning part appeared i © 
more colored, even to that of white wine, and ſtill deeper a 
towards the end; 6. As it conſumed, it left ſome | 
light, pale earth along on the ſides of the glaſs, looſe 7 
ly adherent ; 7. When it was reduced to about three 
or four ounces, it began to coat the glaſs round is t 
ſurface with a thick, brown, ſeeming greaſy cruſt; 8 
this continued for about half an inch, but, 8. be s 


it, nothing remaned, upon completing ; the, evapori 
tion, but a thin coating of coarſer, ſandlike earth, 
ſlightly, if at all, adherent. . Expoſed to the op 
air, at the lower part eſpecially, it contracted ſome fu. 
 midity, and grew ſoft and pultaceous, 10. The gab 
ſet again in warm ſand, it readily dried as before; be- 
ing carefully gathered and mixed, it appeared » 
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dark olive or lute color, and weighed fiveteen grains. 
It felt gritty or ſandy between the teeth, and taſted 
ſügktly bitteriſh, acrid and faline, 

9279. One gallon of Thames, at high water, exhi- 
bited the like appearances and products, upon the ſame 
treatment; but, a greater quantity of ſolid contents: 
For, the reſiduum dried with equal care weighed ſix- 
teen grains and an half, which taſted evidently more 
alt, than the preceding. Seas Harb 

$ 280, Thus it appears, that every pint of puri- 
fied Thames water, at London, contains, in the one 
extreme leſs in the other more, about two grains of 
ſold matter, which now remanes to be examined. 

98281. 1. This matter, with the ſtrong acid of vi- 
triol, cauſed a ſtrong ebullition and ſome degree of 
efferveſcence ; and emitted ſome fumes, with all the 
ſenſible appearances of the acid of ſea ſalt. 

$ 282. 2. In the diluted acid of vitriol, a very 


ſenflble ſtrong ebullition, which continued long, with- 


out a complete ſolution. | 4 15 
9283. 3. Ten grains of the dry matter, waſned 
with an ounce of pure water, gave it the tincture of 
mountane wine, and left in the filtrating paper ſix 
grains of inſoluble, conſequently terrene, matter; of 
an aſh color. 3 | 

\ 284. 4. The waſhings of this, 1. grow milky. with 
alcohol: 2. work no very remarkable change in ſirup of 
violets; 3. are not ſenſibly affected by acids; unleſs the 
vitriolic, which in large quantities, expels the fumes of 
the ſalt, wich a great efferveſcence, DA. þ 2, ; 
4. mix with alcaline leys without anycommotionz but ſuf- 
fra conſiderable precipitation, which is of the nature of 
magneſia alba; g. precipitate a ſolution of quickſilver, 
not perfectly white; 6. that of ſilver, into luna cornua; 
J evaporated, they leave the glaſs coated in pale yellow 
rings, which, ſcraped off, give about three grains in 
Weight, of a ſaline and oleoſe taſte, which grows moiſt 


in the air; 8, rectified ſpirit of wine poured on it and 
ligeſted, diſſolved and carried off the coloring matter, 


n leaving 
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leaving the ſaline behind; 9. Theſe diſſolved in W- 
ter gave cryſtals and every other proof of ſea ſalt, 
weighing near two grains; but, could not be kept long 


the 


dry; 10. The tincture had an higher aromatic ſmell 
and taſte than the ſpirit; 11. It grew milky upon mix- 
ture with acids; but, without any ebullitian; 12. It. 
did the ſame with pure water. W 
$ 285. 5. Ten grains of the firſt reſiduum throw 
into a ſmall, well ignited crycible, it fumes and flames, 
and gives a ſmell, ſuch as if oil or greaſe were bum. 
ing, without any ſenſible acid vapor or blewnels in the 
flame. It then becomes black. Upon urging the fire, 
till it is ignited all over, it ceaſes to fume ; does not 
fuſe ; changes color to a pale aſh color; loſes ſomewhat 
better than four grains of its weight, and gets ſome- 
thir g of an alcaline or acrid taſte. 
$ 285. 6. The waſhings of this calx, 1. taſte like lime 
water preciſely, and like that throw up a pellicle on 
ſtanding ; 2. turns firſt to a bright and then to an ob- 
ſcure green with ſirup of violets ; 3. becomes. milky 
and lets fall a fine white precipitate with volatile and 
fixed alcalies; 4. mixes without commotion with dilu- 
ted acids; and gives every other known proof of be- 
mg a perfect lime water. | 
§ 287, From F 281. 1. and 5 282. 2. It appeats, 
that theſe mixed ſolid contents of our water contain, 
an abſorbent earth and ſea ſalt. § 283. 3. and 5 285. 
5. ſhew the terrene parts to be fix grains in ten, 
$ 284, 4. proves the coloring, which is probably n 
oily, matter, together with the ſaline, diſſolved in the 
water, to be four grains in ten. & 284. 4. No. 6. de- 
monſtrates about three of theſe four grains to be ſea 
ſalt, with a ſuperabundance of its acid and ſome earth, 
whence it is apt in part to deliqueſce ; the reſt an oily 
matter. And 5 285. 5. and $ 286. 6, prove tit 
earth to be calcarious. Of the ſaline or ſoluble pat, 
more in the ſequel. by | 
$288. Theſe are the conſtituent parts of Thames 
Ter and their proportions at low water, in * 
M715; F | 
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Che onely difference wo mf genre in —— . | 
_— Many have Wugbt, and dere Hoke of, 
289. 2 
* . be extracted from Thames water. It is found 
5 putrify. This may happen 
from the oily matter and others in the water; yet, it 
chiefly haf — it has layen ſomttime in mo 
veſſel affords by by diftillation-is by 
means t0 — — to che water alone; NY jane: 
longs to the extractive parts of the wood, which hs 
water diſſolves, ſubtiliſed by fermentation or putrefac: 
ton. But, from the component parts of the water 
and from the immenſe variety of mixtures, it receives 
from the city, it will not be wondered, if it ſhould be 
* . — 
$0 are not to 
— 2 te both of theſe are hut crea- 
tures of theſe operations, and conſequently, foregne to 
the water, in the natural ſtate; in which alone ib 
under our cogniſance here. 
9 290. This is found one of the lighteſt; pu reſt; | 
ſofteſt and beſt river waters, into which — dice fl flows. 
The quantity of matters, foregne to pure water, con- 
tuned in it, is very inconſiderable; notwithſtanding 
the immenſe quantity it daily appears to receive. It 
is not eaſy " _ rain water with much lefs; eſpe- 
cially near city. And though the proportions 
may be foun to — yet theſe ſame principles or ra- 
ther mixtures are to be found i in ſome deere in moſt 
vaters, that touch the eartn. 
F 291. Such ſuperficial naturaliſts, as enter upan 
the examination of ſome one or more medicinal wa- 
** without having ever enquired into the natute of 
imple water, or compared the one wirh the other, are 
apt to aſcribe the virtues of their favorite water, which, 
"ith many, maybe conſidered as their idol, to ſome ohe 
or more of the in ients, now demonſtrated in che 
Thames, and to be found, in ſome degree, in all wa- 
ters, ſimple as well. as medicated, 1 . into 
. K 4 any 
R my WT 
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any of our modern thermal phyſicians, it will readlh 
appear, that they aſcribe ſulphur and bitumen, and 
even give the epithets, ſulphureous or bituminous, to 
certain waters, for no better reaſon, than an cih 
ſubſtance appearing in their reſidua, as here. The 
ſenſible will aſſuredly beware of confiding in ſuch 
waters, as ſulphureous; when all he meets, whether 
hat or cold, are generally ſuch, in ſome meaſure. And 
who ſhould truſt the phyſician, who relies on any wa- 
ter for ſulphureous qualities, which are found a; 
penny 5 f rings, rivers, lakes and ponds, as in his 
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$ 292. Next in order, as in importance in the oe- 
conomy of life, to this metropolis, is the great ſource 
of water, with which our city is ſupplied by an aque- 
duct from Hertford-ſhire; I mean the New River, 
whoſe water is conveyed from the reſervoirs at Iſling- 
ton to many different parts of our capital. This ws 
ter bears great analogy to that of the Thames at lov 
water, as appears by the following experiments. 
8 293. 1. It is nearly the ſame in pellucidity and 
color, at the taking up from its courſe, and when 
fined by ſubſidence or filtration; in the later, it leaves 
much the ſame quantity of foulneſs. . 
a $294. 2. It gives a paler green with ſirup of vi6 
ets. | 
$ 295. 3. It gives a paler pink color, with Cam. 
pechy wood; but, heightens in the ſame manner and 
degree with Thames at low water. 2. &: 
$ 296. 4. With cochinelle, it produces the lle 
appearances, as that. 147; ee 
$ 247. 5. The ſame effects are alſo produced " 
both, with fixed alcalies, concrete and liquid; but. " 
a ſlighter degree; for, this becomes leſs mulky ad 
es leſs ſediment. | 
8 298. 6. With a ſolution of ſoap, it becomes ld 
milky, and upon ſtanding Hews no coagulation or fe 
paratign, 9 70 
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6299. 7. It ſuffers no ſenſible change with acids. 
5 5300. 8. With a ſolution of corroſive ſublimate, 
ir lu lers no Viſible change at mixture; upon ſtanding, 
it throws up a diverſicoſored pellicle, in which orange 
appeared tO, predominate; . There was no perceptible 
milkineſs nor other alteration, but many ſmall air bubs 
bles about the glass. 
5 301, 9, With the ſolution of mercury, it pro- 
duced much the ſame appearances, as L. with rather 
a ſlighter precipitatioo . 
8 302. 10. With the ſolution of lead, all the ſame 
appearances, but in a lower degree, were produced. 
$303. 11, With the ſolution of filver, it wrought 
the ike effects; but ſlighter; and with the precipitate 
of a pale yiolee oglare!? £3 io nr ue 2d bo 322 
$304: As this water is found to bear ſuch ana- 
Jogy to that of the Thames at low water, as to point 
out a compariſon; the reaſon for the effects of theſe 
trials are to be ſought under the former head. 
9 305, I committed this water to evaporate, in the 
ſame manner, as that of the Thames was before treat- 
ed. I found it yielded all the ſame appearance, but 
in a lower degree; except air, which ſeemed in this 
more abundant. The reſiduum was of a pale color. 
And a gallon yielded but fourteen grains. This ſeem- 
ed alſo leſs ſalt to taſte. 8. oe 0 Is 
9 306. 1. This matter in the ſtrong and diluted 
acid of vitriol gave the ſame appearances and produced 
the ſame effects as in $ 281. 1, 6 282. 2. | 
\ $307. 2, Ten grains of it gave not ſo ſtrong a 
tincture as in & 283. 3. Left in the filtrating paper, 
of terrene matter of a paler color than before waſhing, 
above ſeven grains. | 
y 308. 3. The waſhings, 1. deſtroy the color of ſirup 
of violets, and then give a pale ſea green upon ſtand- 
ing; 2. become milky with alcaline ley and with alco- 
hol 3. are not ſenſibly affected by diluted acids; 4. cauſe 
a milkineſs and precipitatian with a ſolution of 1 
Ver; 


132 Of Ware nr in general. 
2 leſs colored than that in $ ER 
— luna — > 


bers 6, 7, 3 oy 10, 11. 
$ 4. Ten grains e . 
img crucible, famed and flamed ; but more 

dy and-(hortly than chat of Thames water. Cab 
cined like that, it did not fuſe ; loſſed ſomewhat better 
than three grains of its weight; changed to a paler 
aſh-color ; and to an abſorbent and lime-like tafte, n. 
ther ſlighter, than that of Thames water; $ 28+. 3 
8 310. 5. The waſhings of this cakx flood eve 
telt of lime water, as well as that of 5 286. 6. 

'$ 311. From theſe ts and obſervations 
it appeare:in whar manner and — — this water 
differs from or agrees with the Thames water. The 
reaſons are fo obvious, from what has before been 
ſayed, that pointing them out would be but teadions 
and unneceflary repetitions to the intelligent and t 
rentive, by whom alone I can hope to be underſtood. 


$:312. Theſe waters may with 2 
* uſed, wherever a a ſoft water is requiſite, for 


drinking or bathing ; for waſhing or bleaching; for 
dreſſing of food, animal and vegetable; in the ways 
of baking or boiling ; for making malt and for brew- 
ing; for preparing medicines by -mfuſion, decoction, 
diſtillation, &c. But, for the exact dilution of ſola⸗ 
tions for precipitations; for the waſhing of magiil*- 
ns; for dying the tenderer colors; for — accurate 
cryſtalliſation of ſalts, and the like operations, purer 


waters ſhould be * by the curious operator. 
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aw 1. This is partly the product of ſprings and 
partiy rain water collected in ponds about ei 
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Hampſt pead and Highgate, about four miles from. 
London, and conveye 4 pipes, through Kentiſh-, 
town, to _ parts of $ the town. 

It is ſeldom qurte-bright to the eye, All, 
it fach der ſome time to ſubſide. After rain, it -is very. 
ppt to be turbid, from the quantity of hight clay, walh- . 
ed into it from the hills and high ways. 

( 315. 3. Set ſtanding in 2 glaſs for twenty-four” 
hours, it 1. diſcharges ſome air, in ſmall bubbles, 
which y of partly at the ſurface and ſtick to 
the ſides of the veſſel ; 2. It lets ſame 4: be ſediment 
fall, and grows rend clearer. . 

F 216. 4. The color of firup of violets is firſt di- 
huted, then yawn to a ſeagreen, which upon ſtand- 
ing heighrens. In twelve hours, it becomes yellow! 

$, 217. 5. The infuſion of 8 ae 
gives a pink bloom; upon ſtanding, a a little While, 
heightens ſomewhat ; afterwards begins to fade, til 
in ſome hours it comes to the color of old Canary 
wine. 
$ 318. 6. With cochinelle it gives a very beautiful 
crimſon, which heightens upon Randing, and in Wk 
tours ſuffers no diminution of color. 

' $ 319, 7. Alcaline ſalts, concrete and quid, in 
double the proportion added to Thames water, work 
hardly any Kalle change, upon mixing or ſtanding 
in this water. 

320. 8. The ſolorin of ſoap mixes ſmoothly 
2 cauſes a ſlight lacteſcenee; but. none other e 

ange. 

9321. With the llighter vegetable acids, as 5 G. 
ſtilled weed it ſuffers ght change. With the "Ha. 
ted vitriolic acid, it mixes without any ſerifible com- 
motion; upon ſtand] ing ſhews lome air bubbles and 
ſrems ſomewhat brighter, 

$ 322, 10, With the ſolution of mercury ſublimate, 
upon dropping, no change appears ; HRP l nk 
_ lacteſcent, and throws up a ſligh t, pale, mothet- 
of- Pearl colored pellicle, but none air. In _ 
twelve 
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$ 326. 14. A gallon of the purified water evapo- 
rated in. a glaſs bell in a ſand heat, 1. ſhews a good 
deal of air, which partly ſticks in bubbles to the ſides 
of the glaſs, and partly flies off, as the water warms; 
until, 2. a pellicle ariſing upon the ſurface arreſt 
ſome of them and forms large bubbles, whith cover 
the whole. 3. In the operation, the vapor, that flies | 
off, has an earthy ſmell. 4. As the water exhalss, 
the pellicle coats the ſides of the glaſs, grows higher 
colored and thicker towards the bottom; where, 5: 
it makes a circular cruſt of a darker color, in the cen- 
ter of which, 6. A light, thin, paler cruſt appears.) 
Theſe, well dried and collected with all care and ca 
tion, weighed four ſcruples and ten grains; 8. Gave 
a terrene taſte with ſome ſaline acrimony; 9. abſorbed 
humidity enough from the air to increaſe their weight, 
in wet weather. 1 pp: wage 
89 327, Hence it appears, that every pint of Hamp, 
| ſtead water contains eleven grains and a quarter al 
ſolid matter, 'which we now procede to —_ 4 
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5328. 1. This reſiduum, with the RE .of 
vitriol, cauſed a ſtron ebullition, with ſome degree 
of efferveſcence- and ſome,; ſharp, white: fumes | ike 
thoſe of ſea ſalt, to all ſenſible; appearances. 
29. 2. In the diluted acid. i it cauſed a wong 
nd long commotion; but, was not completely 
ved. 

" 9 330.3 Tana ains of i it waſhed' with an Ounce 
1 5 water an filerated gave it the tincture of 
mountane wine, and a Mn the filtrating paper who 
grains of a Bus vl of creme - colored earth. 

$ 331. e waſhings at firſt but diluted. the co- 
lor of Grup. of violets, — — it, and upon 
ſtanding put on ſome ſhades of a ſea green; 2. c 

no commotion with acids; 3. with alcaline ley, no 
commotion, but a milky opaxity, and with alcohol, a 
milkineſs; 4. precipitates the ſolution of quickſilver 
yellow, and 5. that of ſilver grumous and white; 6. e- 
vaporated to a dryneſs it affords phaenomena ſimilar to 
_ of this part of Thames water, $ 284. 4. Ns. 


liquid in the air. 
9332. 5. Ten grains of the firſt reſiduum thrown 
into an ignited crucible. gave but little fumes, of the 
ſmell of burning bricks ;; but no flame; ſoon after 
fuſed and bubbled ſmartly y, then  ſubided and run 
ſmooth, and in about a minute fixed. It loſſed of its 
weight, in this operation, three grains and an half; 
and put on the aſpect of a fuſed ſalt, the taſte of 
* = with ſome lime-like acrimony, it had acquired. 
nd 333: 6. The waſhings of this 1. had a ſalt taſte, 
mething lime-like or lixivial; a. mixed with 
25 without any ſenſible commotion; g. Was preci- 


FRY by alcalies and gave. every proo of being a 


me water. 


preceding waters, would be but teadious; and unne- 
celſary ; and the etiology of the experiments, would 
be but a diſagreeable repetition as the cauſes of the 


changes, 


7» 8, 9, IO, 11. the ine eee n ee run 


9334. To offer a compariſon betwirt this and the 
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changes, the difference between this and the other 53 
ters, and which deſerves the preference ir. 74 ce 
eaſes, muſt readily occur to the attentive, wito ane 
can profit by theſe or ſueh hke analyſes. 


e Of RATnBONWE- PLACE WATER. 


8 23333. xr. This water does not ar perfect 
wig the eye; fer in a glaſs fel Hue pak 
kts fall a ſlight earthy depoſite, and throws up a ter- 
rene pelliele upon ſtanding; whileſt it covers the fide 
of the glaſs witk air bubbles, | AM 
8 336. 2. Sirup of violets: has its color firſt di. 
lated, then turns greeniſh, and improves but little by 
- + 237, 3. The in of Cam wood gives 
a Nad f Madeira wine color, * «ft 
upon ſtanding. | 
f 93 8. 4. Cochinelle gives a roſe purple, which 
holds for ſome time; but, in 2bout twelve hours, ſhews 
ſome greeniſh clouds precipitating. 

$ 339. 5. The ſmalleſt portions of alcaline ſalts, in 
à liquid or concrete form, cauſe a milky opacity, the 
later a greater ebullition than ordinary, and upon ſtand- 
ing, precipitate a conſiderable quantity of pure, whit 
_ earth, and throw up a terrene pellicle to the ſurface. 
F 340: 6. Every drop of the ſolution of ſoap cos. 
gulates on the ſurface, and being mixed, inſtant]y fu 
fers a complete decompoſition. Ir 

$ 341. 7. With acids, it ſuffers a very ſenſible com- 
motion, throwing off much air in minute bubbles 
to the ſurface and to the ſides of the glaſs, and be: 
coming more pellucid. 1 

$ 342. 8. The ſolution of corroſive ſublimatt, 
cauſes a conſiderable milky opacity upon dropping, 
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firſt at the bottom of the glaſs, and upon ſtirring, " * 
appears of a pearl*colored milkineſs all over. It thro th * 
up a diverſicolored pellicle, and in about twelve hours, . 

2 N 


lets fall a fair, pale precipitate. 
| $ 34% 
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furface more white, the pre- 


ore opac, their upper 
more 
ae ſooner form 
ſtrong, variegated pellicle. © IE 

$ 244. 10. Every drop, as far as four, of the folu- 
ton of lead in diſtilled vinegar, cauſed a tlück white, 
milky, opac cloud, which ſuddenly precipated. In 
welve hours, the precipitation was complete, of a kind 
of creme color, and a flight pellicle formed on the 
9345. 11. A ſolution of lead in the acid of nitrey/ 
which cauſed no ſerifible change in the Thames at high 
or low water, in the new river water and that of Con- 
vent- pump, at firſt ſuffered none alteration in 
this. But, ſoon after ſtirring, it began, upon ſtanding, 
to coat the glaſs, and in twelve hours, ſhewed: a very 
white precipitate. This the Savoy pump produced 
more ſuddenly, | | 

{ 346: 12. Every drop of the ſolution of ſilver 
cauſed opac white clouds at dropping. Upon ftirring, 
the mixture appeared of a milky opacity all over; and 
upon ftanding, let fall a pale, ſlate colored precipitate 
n greater plenty, than Hampſtead water did. | 
$347. 13. A gallon of this water committed as 
the others to evaporation in a ſand heat, as it heated 


* 


tirew off a great quantity of air, which roſe in ſmall 
. bubdles from all the firſt and moſt warmed parts of 


the glaſs. to the cooler parts and to the ſurface of the 


*. Lor. As this eſcaped, a pellicle aroſe on the water, 
les I vtich thickened, as the air and humidity diminiſhed, 
X- o as to be at length able to retain much of the air in 


great bubbles at the ſurface. The vapor had no re- 
markable ſmell. The pellicle did not coat the glaſs, 
{ thickly or firmly, as that of the Hampſtead water; 
ad the ſolid contents coaleſced in grumes or a kind of 
foundiſh granules at the bottom, of a pale lute color. 
Theſe, ſcraped carefully off and well dried, weighed 
fre ſeruples of a more piqnant ſalinc taſte, than _ 
? IP 


5 344. 0 The ſolution of quickſilver cauſes the 
ſame appearances, as in Hampſtead water, the clouds 


formed of a deeper color, with a 


n 
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of Hampſtead ; like which they ſeemed. to grow moif 
upon being expoſed to the air. | <2 
9 348. This ſhews, that every pint of the water of 
Rathbone- place contains twelve grains and an half af 
ſolid matter. il! iu n 
§ 349. 1. This reſiduum with the ſtrong and d. 
lute acid of vitriol gave the ſame phaenomena with: 
that of Hampſtead waters. e eli; 
§ 350. 2. Waſhed in the like proportions with 
pure water, it gave the like tincture, leaving about 
four grains of a paler earth in the paper through 
which it was filtrated. . 303106 It 
98 351. 3. Theſe waſhings, more than any of the pre- 
ceding, tended 1. to change ſirup of violets to a pale 
green; yet, 2. cauſed no commotion on mixture with 
acids; 3. with alcaline ley, a milkineſs and precipit- 
tion; 4. with alcohol, a great milkineſs; and anſwer- 
ed all the other experiments made upon the like re- 
ſidua of the preceding waters. 
$ 252. 4. Ten grains of the firſt reſiduum projec- 
ted into an ignited crucible fumed and ſmelled the 
leſt: of any, ſooneſt fuſed, bubbled, ſubſided and fix- 
ed; loſſed barely three grains of its weight; gave not 
fo ſtrong a ſenſe of ſaltneſs or acrimony upon tie 
tongue, as any of the preceding; being more compad 
and inſoluble. However, its waſhings anſwered al 
the preceding characteriſtics of lime water; but, v 
not ſo ſtrongly charged with the lime. 
$ 353. The changes with acids, $ 341. 7. and the 
decompoſition of the ſolution of corroſive ſublimate, 
§ 342. 8. diſtinguiſh this from the preceding waters; 
the cauſe of which is evidently an alcali, as appears h 
$ 351. 3. but, more probably of the volatile kind 
ſince No 2. ſhews it remanes not after evaporation, 
at left in a quantity ſufficient to cauſe a new commotr 
on with acids, * 
$ 354. It may ſeem a paradox, that this Water 
ſhould at once give proofs of its containing an 4 
and an alcali : The difficulty will be cleared up, whe 


it is conſidered, that the acid in this and many 40 
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ſuch like waters is of à volatiſe nature, and flies off, 
not onely upon the fire, but in the open air, as is 
proved by this water's growing ſoft and depoſiting. 
the earth, with which it is charged, by the means of 
this acid, upon ſtanding in the open air. Of this ef- 
et, the proprietors of the works are appriſed ; for, 
they let the water ſtand in a large open baſon before 
it is taken in by any body for common uſe, After it 
hs thus ſtood, it proves a very uſeful, good water 
for the ordinary purpoſes of families, But, of this 
acid and this alcali, a clearer notion ſhall be given in 
the introduction to the ſecond part of this eſſay. | 

( 354. To the water of Rathbone-place works, all 
the pump- waters, as well as the ſprings, I have yet 
met with in London and Weſtminſter, bear ſo great 
analogy, that I can onely find them charged all with 
the ſame ingredients, but in proportions ſomewhat dif- 
ferent, Thus, for inſtance, the public pumps at Al. o- 
carz, in Sr. PauL's church-yard, in HaRE-courT, 
in the Temple, in Swan-YARD, in the Strand, in the 
Savoy, in CoxvENT-OARD BEN Market, at the Ban- 
WETTING-HOUSE, Whitehall, and ST. MarcaReT's 
church-yard, Weſtminſter, as well as the ſprings of 
LAuz's CONDUIT, CRoOWDER's well, and PoSTERN- 
Rowe, ſhew none eſſential difference upon any trial. 
The variations, that are diſcovered, ariſe chiefly from 
the different proportions, not eſſences, of the compo- 
itton, It would be but tedious here to enter into 
particulars, I ſhall therefore confine myſelf to ſome. 
of the moſt remarkable, which may excite men of 
more parts and leiſure to purſue the uſeful enquiry up- 
en the plan here layed down, 

ſ 355. 1. ST. PAur's churth-yard-pump, upon 
fvaporation, gives a ſtraw-colored matter, ſixty-one 
grains to the gallon ; that is, ſeven grains and an halt 
ad one eighth of a grain to a pint ; which matter, 
. abſorbs the humidity of the air, 2. produces analo- 
Bous effects, with ſtrong and diluted acids, with the 


receding, 


140 Of WaTrR ii general. 

F 356. 2. This matter waſhed with pure watt, 
as the preceding reſidua, gave the like tincture, paler, 
and being filtrated left but three grains of terrene 
matter, of a paler color than before waſhing, in the 
coffin. ; | 

$ 357. 3. The wafhings produced the like effect 
with thoſe of Rathbone-place. Ed) = 

$. 358. 4. The firſt matter thrown into an ignited 
crucible gave the ſame appearances with the reſiduum 
of that alſo. | | 

$ 259. The Savoy pump treated in like manner, 
gave the like products, fix grains leſs in a gallon; 
but, this was more faline ; for, in waſhing, it left but 
two grains and an half of earth. The reſt being a 
Kind of ſalt. The waſhings were of a pale color; 
and wrought all the effects of the preceding, fumed, 
rather leſs ; fluxed ſomewhat ſooner, bubbled, ſubſided 
and gave lime, like the reſt. 

. 360. CRowpeR's well evaporated with appear- 
ances ſimilar to the pump- waters; but, its reſiduum 
was more colorleſs than moſt ; for, upon the glaſs, it 
looked more like a ſaline cruſt, than an earthy mat- 
ter; and being left quite dry upon the glaſs at night, 
by the next morning, it had abſorbed humidity enough, 
to appear in large yellow drops upon the ſides of the 
glaſs, of a very acrid and ſeeming alcaline and lixivia 
taſte. The ſand being again heated, till it was — 
fectly dry, the reſiduum, whileſt hot ſcraped carefully 
off and gathered, weighed four ſcruples from a gallon, 
that is, ten grains from a pint, and now appeared of 
a pale olive color of a very ſharp acrid tafte. 

$ 361. Ten grains of this, waſhed like the others, 
r. gave the ſame kind of tincture. 2. Theſe waſhing 
gave a tendency to a ſea, and then to a pale gre 
with ſirup of violets; yet, 3. mixed without commo- 
tion with acids; 4. was precipitated by alcaline Je)5 
and in ſhort, produced effects analogous to the other 
waſhings of the preceding reſidua. 


| N 362. 
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5362. What remaned in the filtrating coffin, dried, 
weighed four grains, and became of a pale aſh- color. 
& that fix grains of the ten are ſalt, of the ſame na- 
ture with the reſt. Medi 1 2 | 
5363. Projected into an ignited crucible, the firft 
refiduum fumed very little, fuſed, bubbled, ſubſided 
and gave lime, like the reſt. | | 
$ 264. Lams's conDuiT ſhewed leſs air in 0 
rating, having been two days drawn, the ſpring be- 
ing then dry. 1. It gave twenty grains and an half of 
matter darker colored than any of the reſt, of much 
the ſame taſte with that of Crowder's well; but ſeem- 
ingly more earthy, in that, that it did not run To much, 
or ſo much attract the humidity of the air; 2. it was 
like the reſt affected with the acids; 3. waſhed like 
them, it gave an high old Canary wine-colored tinc- 
ture, which produced the like effects with the other 
waſhings in general, making allowance for the differ- 
ence of color ; 4. Thoſe left in the paper, through 
which they were waſhed, above four grains and an 
half of a much paler earth; ſo that not above five 
grains, and about a quarter, in ten, were ſalt of the 
lame nature with the reſt. 5. The firſt reſiduum pro- 
jected into an ignited crucible exhibited ſimilar ap- 
pearances and effects with the others, but fuſed rather 
more flowly, Toe | 
F 365. As the ſalt- like ſubſtances, extracted by elixi- 
vation of the reſidua of theſe waters upon evapora- 
tion, are not ſufficiently explaned by any one, I have yet 
met with, it is proper to fend ſome time and pains 
in examining them a little further. Fred 7 
9366. The reſiduum of every one of theſe waters, 
that of rain and of every other water, I know, that 
does not contain ſome other neuter ſalt, than that of 
the ſea, abſorbs the humidity of the air in ſome de- 
gee, and humects or runs liquid in ſome meaſure, like 
thoſe, that contain the nitre of the antients or mine: al 
acali, or rather more. 8 
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$ 367. This deliqueſcence or ſolution always jy 
an acrid taſte, as the reſiduum itſelf imprints upon the 
tongue. From its pany. as well as taſte, one; 
naturally induced to conclude this a ſalt, and from in 
abſorbing the humidity of the air, one is prompted, a 
firſt ſight, to pronounce it, an alcali, as Kuxckx, 
has, from the like properties, miſtaken the ley or hit 
tern of ſalt water. But, we muſt be cautious, in our 
concluſions. It will be found, that the waſhings of 
theſe reſidua give ſome portion of ſalt ; but, all tha 
diſſolves is not to be looked upon as a ſalt, ſtrifly 
ſpeaking. When the oily parts are ſeparated by aleo. 
hol, or by calcination of the maſs left upon evapo- 
ration of theſe waſhings, it then readily diſſolves in 
water, or by reſorbing the humidity of the air. Then, 
by evaporation, it will ſhew ſome cryſtals of ſea ſalt; 
but a great part remanes, that will not cryſtalliſe, I 
the ſolution be evaporated to a dryneſs, it will not 


long hold a concrete form; but, will attract moiſture 


and again run liquid. This, muſt be confeſſed to be 
one of the * <-—" of an alcali ; but, the others 
muſt concur before any concluſion is drawn. Thee 
like leys or ſolutions of fixed alcalies, 1. inſtantly tinge 
ſirup of violets of a bright green ; 2. cauſe an ebull- 
tion with, and ſaturation of, acids. But, our ſolution, c 
theſe waſhings of the reſidua of our waters, 1. hardy 
change the color of ſirup of violets ; 2. cauſe none e- 
bullition with, or ſaturation of, acids: but, with the 
heavier, as the vitriolic acid, produces a ſelenite, after 
expelling the marine acid, in perceptible white, ſhap 
fumes ; and, inſtead of mixing without any ſenſile 
change, as one pure alcali does with another, every alc 
line ſalt, whether fixed or volatile, cauſes a fair precipr 
tation in theſe waſhings of our reſidua, of an abſorbent 
earth, in all reſpects correſponding with that call 
magneſia alba; and being added, till no further pr 
cipitation is cauſed, produces, with fixed alcalies, & 


purer ſea ſalt, one with a vegetable, inſtead of a — 
ne 
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neral alcali to its baſe ; and with volatile alcalies, ſa] 
ammoniac. Though then it appears, that our reſi- 
qua may contain ſome inconſiderable quantity of ſea 
filt ; we may be affured, the far greater part is Ma- 
ter Salis, the mother of ſalt, bittern, well known to 
dur workers in ſalt, whether of the ſea of of our me- 
diterranean ſalt ſprings, which is the acid of ſea ſalt, 
charged with calcarious earth, inſtead of the mineral 
alcali z and is therefore a liquor analogous to Horr- 
Man's Lixivium Salis and to the Oleum Calcis of the 
chemiſts, or the liquid ſhell of ſome of our quacks, 
which is the acid of ſea ſalt, charged with lime, ſhells 
of fiſhes, or other calcarious earths. Theſe will be 
found upon every trial to produce analogous effects; 
ſuch as not keeping a concrete form ; flightly chang- 
ing the color of ſirup of violets ; mixing without com- 
motion with the light, and giving a ſelenite with the 
heavier acids; precipitating with fixed and volatile al- 
calies, &c. &c. &c. 

368. The curious, if there be any ſuch, who 
read this, will probably enquire, whence the origine 
of this, as well as other parts of the compoſition of 
our river and ſpring waters? Whence the waters them- 
lelyes, is already made obvious. How they may be 
differently impregnated with various bodies, has, in 
our general idea of ſalts, as well as in examining the 
properties of water in particular, been layed down. 
The onely difficulty, I apprehend here remaning ta 
be cleared up, is the ſeeming change of the nature of 
the acid, by whoſe means the water becomes impreg- 
nated, The ebullition ariſing upon the dropping the 
acid of vitriol or others into any of thoſe waters, that 
of Rathbone-place in particular, might have part- 
ly aroſe upon the propulſion of the lighter mineral, 
natural acid, or the ethereal and elaſtic ſpirit, by the 
union of the heavier, arteſicial acid to the terrene 
parts, which were by the former at firſt held in a ſtate 
of ſolution in the water; as well as it might alſo from 
'ome alcaline principle. This alcaline principle muſt 

L 3 be 
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be of a volatile nature, ſince it is not to be diſcoveres 
in the reſiduum after evaporation. To this the milki. 
neſs and precipitation, with ſolution of ſublimate, may 
be attributed. That ſuch an alcali is found in the earth, 
BERCER, Horrman, WALLERIVUSs, &c. are N 
as ſhall be ſhewn in the ſequel. This native acid, by 
which the earth in theſe waters appears diſſolved, i; 
moſt probably of a vitriohc nature, the univerſal acid; 
as may be judged from its precipitating a ſolution of 
mercury in the acid of nitre, yellow; as every ſoluti 
on of a calcarious earth in the vitriolic acid does; 
whereas a white precipitation is produced with that 
mineral thus diſſolved, and a ſolution of theſe earths 
in the acid of ſalt. The acid of ſalt is judged to be 
produced by the union of the third earth or mercurial 
principle with the vitriolic acid. Both the one and 
the other are plentifully diſperſed throughout the crea: 
tion. We need not then wonder at it in this water; 
nor that the acid of fea ſalt united to this earth may 
appear after the volatile vitriolic acid, or ſubtil mine- 
ral ſpirit of the waters, has been exhaled : For, that 
this is evidently the marine acid, no doubt can re- 
mane from the preceding experiments. 

$ 369. By whatſoever means waters become im- 
pregnated with earths of any kind, they come under 
the denomination of hard waters, will be precipitated 
by alcalies, . and decompoſe ſoap. The waters, in 
which theſe effects have appeared, are of this clak 
But, this containing the marine acid, is leſs liable to 
produce the evil effects, which attend thoſe of the vi- 
triolic ſolutions of ſuch earths, which give that inſo- 
luble ſubſtance, called a ſelenite, which obſtructs and 
fouls the glands, and poſſibly contributes to the g- 
nerating of ſtoney concretions in the urinary paſſage; 
whileſt thoſe with the marine acid are found to pre 
vent and break ſuch concretions. 

$ 370. Hence, theſe waters are not to be dreaded, 
in thefe circumſtances ; but may, with ſafety and pto- 
priety, be drank by calculous and gouty patient; 


and I am well perſuaded, theſe ſprings and pt 
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will be found more truly medicinal, than many of 
thoſe, that are deemed ſo; and as ſuch, have their 
ſurces much frequented, and their waters tranſported 
to various remote regions. "oh | 


Of the medicinal Qualities and Uſes of Warzs. 


$ 371. It were happy for the moderns, they had 
kept up ſome degree of that veneration for water, 
which was payed to it by their more wiſe anceſtors. 
How uſeful and neceſſary it muſt prove to all. the ter- 
reſtrial creation, may be eaſily conceived - from the 
premiſſes, It is in an eſpecial manner neceſſary to the 
animal kingdom, and of thoſe, that can live out of 
that element, to none more ſo, than to the human 
kind: in ſo much, that, to me, there ſeems great reaſon 
to apprehend, that the health, and even the ordinary 
term of life of man, have ſenſibly declined and 
ſhortened, in proportion as water has become neglected 
or diſuſed, | 

9372. The antients looked upon water as the ma- 
terial cauſe or firſt principle of all created things, 
The firſtphiloſophers, who gave this as their opinions, 
were *THaLes MiLes1us, and EmyzpoclLes. They 
had many followers. Among the moderns, + Par a- 
cxLSUS ſtarted the ſame doctrine, aſſerting water to 
be at once the ſeminary and matrix of all created be- 
ings, or to contain in it actually, as well as eſſentially, 
not onely vegetables and animals, but minerals alfo, 
not excepting the moſt perfect gems and metals. From 
this rambling philoſopher's opinion, Van HEeLMont 
did not much vary. And though all theſe, to more 
cool and better enlightened enquirers, appear to have 
NXaggerated in their nations; yet, all muſt confeſs, 
that without water, there could be no generation or 
procreation of any bodies of whatſoever ſpecies in the 
mineral, vegetable, or animal kingdoms, Hence, 

* Diog, Laert, in Vit. Rs 
1 Param, lib, iii, meteor. lib. cap. 3. de peſt. tr, 1. et paſſim. 
„ ſome 
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ſome wittily, if not truly, derive the etymology f 
the latin name of water, Aqua, from a qua omnia 6. 
unt; that, out of which all things are produced. 

8 373. The ancient heathen did not think they dif. 
honored or leſſened their gods in deducing their or. 
gine from water.“ | e 

$ 374. A great part of the religion of the ancient 
heathen, as well as of the Jews, conſiſted in waſhing, 
How far phyſic and good policy contributed to give 
riſe to the cuſtom of waſhing, eſpecially in hot coun- 
tries, is not, at this day, eaſily aſcertained ; though, 
It is probable, one or both bore a part in inſtituting 
that, which religion afterwards more ſtrictly enforced, 
Be that as it may, it is certain, no perſon, of either 
perſuaſion, was deemed clean, or judged qualified ei- 
ther to ſacrifice or pray to the gods, who had not firſt 
been cleanſed and purified by waſhing. Without 
this, I neither was to expect his . or ſacrifice 
acceptable. Hence, the cuſtom of waſhing of hands 
became ſo neceſſary a ritual in ſacrificing, that the 
greek word |, uſed to ſignify to waſh the hands, ſerv: 

ed alſo for the expreſſion, to ſacrifice. 

8375. The inhabitants of part of the Eaſt-Indies, 
to this day, pay the ſame religious regard to waſhing, 

Whence, immerſion in the river Ganges, is looked 
upon, by them, equal to an expiatory ſacrifice, with 
others. It is not improbable, the ceremony of ſprink- 
ling with holy water, in the new roman religion, and 
that of dedicating ſweet, as well as medicinal, ſprings 
and natural baths, by the votaries of that religion, to 
ſome of their ſaints, ſprung from the ſame ſource, 
and in proceſs of time, and ignorance, degenerated 

into ſuperſtition. b by 
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$ 376; What or how elementary water may con- 

tribute to the generation or accretion of the different 
bodies of the creation, I ſhall not attempt to explane 
further in this place. Let it ſuffice to obſerve, that 
tefides making an effential conſtituent part of moſt 
bodies, it is, undoubtedly, the vehicle of nutrition to 
all the creation. The beſt philoſophers agree, that 
al things were ſome time in a fluid form; and we 
may preſume, it muſt have been —_—_ fluidity. 
| $ 377. No vegetable or animal can ſubſiſt long 
without water; and it is certain, that, ſince the crea- 
tion, water has been the common drink of men as 
well as of brutes. Hence, water may well be reck- 
oned the moſt valuable liquor produced by nature or 
art, The wiſdom of the Creator appears in none in- 
ſtance more manifeſt, than in the vaſt plenty in which 
he has ſupplied his creatures univerſally with this ne- 
ceflary fluid ; though moſt of them, even the ration- 
al, have been ungrateful and inſenſible enough to for- 
get and deſpiſe his providence and bounty, in making 
this beneficent, this parent liquor, ſo common. 

9 378. From the creation to the univerſal deluge, 
which is calculated by divines to have made a ſpace of 
ſxteen hundred years, we are told, that neither wine, 
nor any other fermented liquor, was known; ſo that 
water was man's chief drink during that time. We 
learn from ſcripture, that men lived then to a thou- 
land years, I will not preſume to ſay, that this longae- 
vity was ſolely owing to the uſe of water; but, I think 
t no preſumption to conclude, that, in thoſe days, 
in which men lived neareſt the ſimplicity, that nature 
dictates in all her works, they were then moſt healthy, 
and lived the longeſt. Water was the onely drink the 
Almighty prepared for his creatures, after a certain age; 
and had any other been neceſſary, he could not have 
been wanting. in his unbounded knowledge and pro- 
vidence, in producing it. It muſt be confeſſed the 
pureſt, the ſimpleſt, the moſt natural, and, I had like 
to have ſayed, the onely proper drink for all grown 
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8 379. Let us conſider the conſequences of hayj 
introduced other drinks. Noah, of our ſcripture, 
who is agreed to have been the Bacchus of the heathen, 
i deemed the inventor of wine: With the uſe of which, 
a worſe deluge than the general, a deluge of luxury 
and vice, overrun the world. Diſeafes of body and 
mind were introduced ; ſo that men did not live to 
above a tenth of the age of the antediluvians. Thus, 
the royal pſalmiſt in his penitentials, after having per- 
ted every vice, that any monarch or ſubject ſince 
ts days could boaſt, and contracted the fouleſt dif- 
eaſes, that ever rendered a libertine's life miſerable and 
burthenſome, exclames, that the days of man are li- 
mited to three ſcore and ten years. Whereby it is ob- 
ſervable, that the further men receded from the ſim- 
ple courſe of diet and manners, which wiſe and pro- 
vident nature, or her great and omnipotent author, 
e out, the more immoral and profligate they 
ame, and the ſhorter they cut the thread of life. 
$ 380. The ancient Perſians, as well as the Parth- 
ans, eſteemed water the beſt drink : For, we are told 
of their kings, that they drank nothing but water; 
of which they were very chary, as well as cautious in 
their choice.* Hence, their monarchs referved to their 
own fole uſe, the water of the river Eulaeus, accord- 
ing to Strabo, and that of Choapſes, according to 
Herodotus. Of theſe, no ſubje& was permitted to 
drink under ſevere penalties. This author attributes 
the longaevity of the Ethiopians, who, as he fays, 
lived to one hundred and twenty years, to the uſe of 
their waters, whoſe ſubtility and levity, he obſerve, 
to be ſo remarkable, that no body, not even wood, 
could float on them. | | 
$ 381. The ancient Romans were very ſparing 1 
the uſe of wine. Some of their hiſtorians|| aſſert, 
that wine was not drank among them for four hund 
Prix. Hiſt. Nat. lib. xxxi. c. z. 
+ Lib. iii. c. 125. | 
f Julius FRONTINUS, 
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ind fifty years after the building of the city. They 


yere then hail, robuſt, vigorous, valiant, and vir- 
wous: But, as riches increaſed, and their attendant 
fuxury crept in, they changed their ſimple way of liv- 
ing for a more ſumptuous: Inſtead of water, they 
drank wine. And the conſequence was, that in' pro- 
portion as they indulged in the uſe of wine and other 
delicacies, ſo they fell off from that happy difpoſition 
of body and mind, that rendered them the objects of 
admiration, envy, and terror of the reſt of the world; 
they became weakly, ſickly, diſorderly, daſtard, cor- 
rupt; and at length, exchanged the two greateſt 
blefſings of life for the worſt curſes; health and free- 
dom, for diſeaſes and ſlavery. And thus, we have 
the teſtimony of former ages concurring with what 
is obſervable in our days, that the healthieſt, longeſt- 
lived, and happieſt people, are found among thoſe, 
that drink water rather than fermented liquors. 

$ 282. From this, and many other conſiderations, 


I am induced to be of the ſame opinion with the learn- 


ed HorrMAN, who ſays, that if there be in nature a 
medicine, that deſerves the title of univerſal, it is wa- 
ter.“ This will be rendered more evident by conſi- 
dering, with the properties, qualities, and effects of 
water, the nature and ſtructure of the human frame. 
Let us then begin with the later conſideration, as the 
former fell, in part, already under our obſervation. 


9383. The body of man conſiſts of various hete- 


rogeneous parts, and 1s of a very lax and fragile tex- 
ture, It is liable to an infinite variety ot diſaſters, and 
hardly ever to be pronounced in a perfect ſtate of 
health. It ſtands in need of continual ſupplies from with- 
out, for its nouriſhment and ſupport; and, as it muſt 
neceſſarily take in more food, than it can aſſimulate, 
or diſpenſe withal, it is providentially furniſhed with 
means of throwing off uſeleſs and ſuperfluous matters, 
by certain excretory ducts and pores. For theſe pur- 
poſes, it muſt be furniſhed with a great variety of or- 

De Aq. Medicina univerſ. 2 
gans 
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gans or machines for comminuting, digeſting, mor. 
ing, ſtraining, applying, uniting, or ſeparating the ſe. 
veral parts of the received aliments, as they are fitted 
and deſtined to ſupport different parts of the whole 
frame, and to caſt off redundancies and recrements, 

$ 384. This wonderful congeries of machinery, the 
work of ineffable wiſdom and power, is conſtructed 
of ſuch materials as this lower creation affords, periſh. 
able matter; ſo that every organ is worn, and in ſome - 
ſenſe injured, by the very function it performs for its 
own and the general ſupport of the oeconomy. 

$ 385. Thus, all the parts of this complicated, 
yet moſt regular machine, whether they miniſter to 
the vital or animal functions, the involuntary actions 
neceſſary to life, or thoſe directed occaſionally by the 
impulſes of the mind, are all, in ſome degree, wor 
or impared in the very action. As, for example, 
the teeth ſuffer in maſtication or chewing the aliments; 
the tongue and throat in deglutition or ſwallowing; 
the ſtomach and inteſtines in digeſtion and excretion; 
the heart and blood - veſſels in the circulation of the 
blood; the brain in elaborating the nervous fluid or 
ſpirits; the ſeveral glands in ſecerning their peculiar 
juices; the lungs in inſpiration and reſpiration; the 
muſcles and joints in motion; in ſhort, every organ, 
even the ſeveral ſecretory and excretory ducts and pores, 
muſt ſuffer in the performance of thoſe very offices, 
without which the animal can not poſſibly ſubſiſt. 

$ 386. This ſtupendous frame conſiſts of ſolids and 
fluids. The ſolids are all vaſcular, and conſiſt of 
elaſtic fibres; and as they receive their accretion and 
nutrition from the fluids, ſo they contain them, and 
promote their free and equal diſtribution by an ut 
verſal, regular circulation. Thus, the ſupport and 
preſervation of the whole depends on motion: Fos, 
while the fibres retain their due tone, they will receive 
and propel the contained fluids, and thereby paſs them 


through all the canals, from the greateſt in the * 


5 OY WW TW WW —_ mw 


Of Wa'rTzR. iz general. 157 


to the moſt minute in the extremities, by a ſucceſſive 
and reciprocal dilatation and contraction. By this re- 
gular motion the ſolids nouriſh and repare themſelves, 
and preſerve the neceſſary fluidity of the Juices. | 

$ 387, While the due tone of the ſolids, and the 
neceſſary fluidity of the Juices are 2 preſerved, 
the body muſt ſubſiſt in health. This might be per- 
petual were not the materials, of which the whole is 
compoſed, periſhable, ſubject to an infinite variety of 
viciſfitudes, which, in time, muſt bring on corruption 
or diſſolution. 

$ 388. From the nature of the aliments, and the 
very air, that ſurrounds and ſuſtains the body of man, 
the fluids and ſolids are variouſly affected; either by 
working an immediate change in the juices, which 
muſt mediately affe& the ſolids, or by immediately 
altering the ſolids, which muſt mediately affect the 


ir + Whileſt the juices are preſerved of a mild, 


bland, balmy diſpoſition and due confiftency, they 
furniſh the ſeveral ſolid parts with proper ſupplies ; 
and the ſolids, in their turn, perform their functions 
uniformly, regularly; but, if they be altered from 
this due diſpoſition and conſiſtency, and are rendered 
in any degree acrid, ſharp, and thin, or groſs, vif- 
cid, and thick, an unequal tone of the ſolids. muſt 
be induced, and an unequal diſtribution and circula- 
tion of the fluids themſelves muſt ſoon follow. On 
the other hand, if the ſolids be firſt, or immediately, 
affected, ſo as a tenſion, or criſpature, or a relaxation 
of the fibres, be produced; an undue motion of the 
ſolids will thus be brought about; and the juices, 
whoſe well being, in an eſpecial manner, depends up- 
on the ſolids duly performing their functions, muſt 
ſuffer an unhealthful change. 2 

y 390. By changes thus wrought in the frame of 
man, foundation is layed for an endleſs variety of diſ- 
eaſes, which, ſooner or later, lead to final diſſolution. 
But, ſhould theſe be avoided to old age, the fame 
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end is but more ſlowly brought about; for, the fibres 
by time grow more ſolid, dry, hard, and rigid, the veſ. 
ſels are, of courſe, diminiſned, and the pores con- 
tracted. Hence, the fibres gradually abate of, and 
at length totally loſe, the faculty of motion; by which 
alone the juices may be circulated for the mutual ſup- 
port of the whole. That this hardneſs and rigidity 
of the fibres, &c. is brought about, appears not one- 
ly from the view and diſſection of old bodies, in 
which the ſkin is hard and dry, many vaſcular part 
are found quite ſolid, and not only cartilages and ten- 
dons, but ſeveral portions of the arteries themſelves, 
are converted into ſolid hard bones,* but alſo from 4 
well known obſervation in cookery, that the fleſh of 
old animals requires longer time to boil, bake, ot 
roaſt, than that of young. | . 
$ 391. From this ſhort ſketch ofphyſiology, a ra 
tional idea of the cauſes of health and diſeaſes of the 
human body may eaſily be conceived z and the ope- 
ration of medicines, which depends not upon theit 
activity alone, but is the joint reſult of a mutual, 
mechanical action and reaction of the remedies and 
the animal oeconomy: For, did the operations of 
medicaments depend ſolely upon their power of act 
ing, the ſame effects would be produced in all bodies 
alike, even in dead, as well as living ſubjects; - the 
contrary of which our common ſenſes evince. Hence, 
appears the groſs impoſture of thoſe, who pretend to 
an univerſal medicine, that is, one remedy capable 
not onely of preſerving the health and life, but of 
curing all diſtempers and diſeaſes incident to the hu- 
man frame; and for this purpoſe give their pretended 
.remedies, indiſcriminately to all, without regard to 
differences of ſexes, ages, conſtitutions, climates, 


Of this, I have a remarkable inſtance by me ; the great arter} 
of an old ſubject I diſſected, under the conduct of that minute an 
tomiſt, great phyſician, and excellent man, M. PzT1T, in Paris, of 

which ſeveral portions, even of the crural branches, are complet®) 
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themſelves to be duped by ſuch impoſtors ! 
92. Let us now examine what clame water may 
jy to the titule of an univerſal remedy, It is certain- 


tenſions to that appellation ; ſince it is demonſtra- 
fe that nothing is found ſo generally uſeful and be- 
neficent, ſo neceſſary to the preſervation of the health 


the variety of diſeaſes to him incident, as water. In 


or other, it agrees with all temperaments, ages and 
ſeaſons ; and without it, in ſome form, no man or 


ther acute or chronie, when properly applied, it is found 
a moſt excellent, a moſt powerful remedy, and equal- 
ly anſwers the preſervative and curative indications. 

$ 393. But, it merits a more particular attention. 
The ſuſtenance of the animal body depends upon the 
comminution or ſolution of the more ſolid ahments ; 
whereby they are fitted to be carried through the va- 
rious infinitely ſmall ſtrainers and tubes of the body, 
and applied to the ſeveral parts and uſes of the oeco- 
nomy, for which they are deſtined by the laws of na- 
ture. This can onely be done by the means of wa- 
ter; as that is {ound the moſt univerſal folvent of the 


their equal diſtribution and free circulation depends, 
muſt be owing to water; the fitneſs and neceſſity of 
this liquor, to all conſtitutions, to all ages, to both 
ſexes, and in all ſeaſons and climates, muſt evidently 
Ppear, 151 r 
9394. The blood, that heterogene maſs of hu- 
mors, from whence, not onely all the other fluids of 
the body are ſecerned, but the moſt hard and ſolid 


par“ 
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ſcaſons of the year, or other circumſtances, How | 
hardly do they deſerve to be undeceived, who ſuffer 


jy, of all known creatures, that, which has the faireſt 


and life of man, and ſo inſtrumental to the cure of 


z general view, water may well be looked upon as 
the univerſal medicine. In one ſhape and proportion 


ſexes ; may be taken, more or leſs, in all climates and 


other animal can ſubſiſt. Then, in all diſeaſes, whe- 


food of man and other animals. Then, as the flui- 
City of the juices of the beſt nouriſhed body, on Which 
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parts derive their origine and continual ſupport, con- 
ſiſts of ſubtil terrene, oily and ſaline parts, blended 
with a very conſiderable quantity of water, and by mo- 
tion kept in ſo fluid a ſtate, as to be capable of pal. 
fing through veſſels too minute for deſcription, but. 
upon ſtagnation, moſt apt to ſuffer a ſeparation, to 
run into grumous coagulations, to form obſtruftions 
in the veſſels, to corrupt and putrify. 
$ 395. Upon diſtilling or evaporating the blood 
of an healthful perſon, in an heat not exceeding that 
of boiling water, it will be ſeparated into two parts, 
the one a black, hard, ſolid, and hardly ſoluble maſs, 
which by its inflammability proves its containing oil, 
and being burned, by elixiviation yields, a fimple 
earth and a falt, analogous to ſea ſalt. This make 
one part of the maſs. The other is pure inſipid wa- 
ter, ſlightly ſmelling of the blood, and conſtitutes two. 
parts of the whole. Thus, twelve ounces of blood, 
by this treatment, is commonly found to contain about 
four ounces of this mixed ſolid matter, and about 
eight ounces of this ſimple water. 
$ 296. The health of the body depends: upon the 
due proportion and intimate mixture of theſe materi 
als in the blood. The redundance of any, eſpecially 
of the ſolid parts, lay an immediate foundation for ſome 
diſeaſe ; the want of any, eſpecially the aqueous parts, 
alike brings the body to a diſtempered ſtate. Health 
depends upon the equilibrium being preſerved ; but, 
the oeconomy can beſt diſpenſe with the redundance of 
water : If the ſolid parts preponderate, all the animal 
functions in general ſuffer, the circulation becomes 
languid and unequal, the juices ſizey and viſcid; ob. 
ſtructions, — indurations of the bowels and 
glands are formed; inflammations, general or partial, 
are brought on, ſubject to apoſtemation, perhaps, t9 
gangrene and ſphacelation. This evil is remedied by 
reſtoring its due proportion of aqueous humidity to 
the blood. By this, the humours acquire the juſt — 
| nece 
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neceſſary Auidity, a free circulation and all the animal 
functions are reeſtabliſnhed; the veſſels are dilated and 
opened, obſtructions removed, tumors and indurati- 
ons reſolved, the ſecretions and excretions promoted; 
the predominant or diſproportionate ſolid matter, which 
is to be deemed foregne and noxious, whether terrene, 
ſvlphureous or ſaline, is diſſolved in its proper diſſol- 
vent and waſhed and carried off by the proper emunc- 
tories, | 

F 397. Thus we ſee, it is water, that diſſolves or 
liquefies our ſolid aliments and extracts from them the 
Chyle, from whence the maſs of blood is formed. It 
is water, that preſerves all the juices in a liquid ſtate, | 
in which alone a free and vigorous circulation of them . 
can be ſupported. By ſuch a circulation, the matters 
ft · for the accretion and nutrition of the different ſo- 
lids are depoſited and applied to the deſtined parts; 
the moſt ſubtil nervous fluid, the cauſe of motion and 
ſenſation, is elaborated and ſecreted ; whileſt all fo- 
repne, or uſeleſs matters, all redundancies and recrements 
are excreted, | | 

$ 298. Hence, it is eaſy to conceive what this ſim- 
ple, and too much deſpiſed liquor does and may con- 
tribute to the ſuſtenance of human life, to the preſer- 
vation of preſent, and to the reſtoration of loſſed, health; 
ad why water drinkers in general are more healthy, 
mgorous, and cheerful, more prolific and longer lived, 
man thoſe, who uſe wine and other fermented liquors 
for their drink. | 

\ 399. This is obſervable, not only in the poor of 
all countries, as well as our own, whoſe penury pre- 
rents the uſe of fermented liquors ; but alſo in thoſe 
of better condition in other countries, who have the 
prudence to make water their principal drink. Thus 
t 1510 Italy, Spain and France, where the well bred 
youth of either ſex are hardly allowed or known to 
ſte wine, and it is a reproach to any grown perſon 
o drink much. Water, either pure or ſlightly ting- 
ed with wine, is the common draught of perfons of 


M the 


162 Of WATER in general. 
the beſt quality at their meals. Nor are they, like us, 
afraid to drink water after Fiſh or Fruit, of which 
they eat more than we do; and yet find water agree 
better with them, than fermented liquors with thoſe, 
who are led by a kind of hereditary infatuation into 
the uſe of pernicious ſpirituous draughts, not onelya 
meals, but at all hours between them. This ſhame. 
ful charge, with all its deſtructive conſequences, fall 
to the lot of Germans, Dutch, Britons and Iriſh, 

$ 400. Thus far we have conſidered water as it 
contributes to ſuſtain the life or to preſerve the health 
of man. Let us now conſider how far it is or may be 
inftrumental in the cure of the diſeaſes incident to the 
human frame, in reſtoring loſſed health. | 

$ 402. Phyſicians diſtinguiſh all diſeaſes into acute 
and chronic. By acute, thoſe diſtempers, whoſe ac- 
ceſs is ſudden, and whoſe progreſs is rapid, violent 
and dangerous, terminating happily or unhappily with- 
in a certain ſtated ſpace of time, are underſtood, Of 
this claſs are all Fevers, which terminate on certain 
critical days. The idea of a Fever conſiſts in a vo- 
lent and preternatural motion of the ſolids, whereby 
the Fluids are neceſſarily propelled with unnatural and 
intolerable Velocity. This is always an effort of na- 
ture to ſhake off ſome noxious or morbific matter; 
in which ſhe either ſuccedes, and the patient recovers; 
or fails, ſo that he either dies, or gets through with ſome 
parts ſo vitiated, as to lay foundation for diſeaſes of the 
other kind, within a certain term. If by proper evacut- 
tions, ſuch as by Veneſection, where the blood is pec- 
cant in quantity as well as quality, by emetics or pur- 
gatives, where the firſt paſſages are affected, or 9 
diaphoretics, where the fubtil poiſon may be di. 
charged by the pores of the ſkin, and theſe timely ap- 
plied in the beginning of the diſeaſe, the patient be 
not relieved ; then the chief help, the phyſician c 
give, is to reſtrain the violence of the motion or fur- 
niſn the oeconomy with ſuch matter, as will rende 


the violent and inordinate motion leſs injurious - 
mo 
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more tolerable. The method of doing this, nature 
herſelf generally points out. As by motion, heat is 

uced, and by that heat, raiſed beyond due bounds, 
che friendly balmy fluid, neceſſary to keep the com- 
mon maſs of humours in a fluid ſtate, 'muſt be alter- 
ed, waſted or diſſipated; the patient grows thirſty 
ind calls aloud for water or watery liquors to drink. 
Water is then, his principal, if not ſole, remedy : 
This corrects the heat, cools and thins the blood, 
ſoftens and lubricates the arid and criſp ſolids, dif- 
ſolves and waſhes off foregne and noxious matters, and, 
in ſhort, reeſtabliſhes the vital and animal functi- 
ons, and reſtores defired health. Hence, the moſt 
obſervant and judicious phyſicians, whether antient or 
modern, have always layed a great ſtreſs on the plen- 
ful drinking of water, either ſimple, or ſlightly me- 
dicated with ſome convenient vegetable ſubſtance, in 
the form of Ptiſans or Apozemes, in all ſimple Fe- 
vers; with this caution, that-it ſhould not be given 
too cold, Were not this one of the beſt, the moſt 
univerſal of remedies, what muſt become of the poor 
in this and other nations, where they can not often 
procure any other medicine, and are ſometimes forced 
to rely on it for their principal ſupport ? 

$ 402, Chronic diſeaſes are ſuch, as are flow in 
their acceſs and progreſs, and continue long, without 
ary ſtated time of determination. Theſe generally 
ariſe from a fulneſs and viſcidity, or ſome particular 
impurity of the juices, gradually induced, which brings 
on obſtructions of the bowels and glands, unequal 
ad imperfect circulation, ſecretion and excretion. 
duch are the ſcurvey and ſcrophulous diſorders, the 
ſtone and gravel, the gout and rhumatifm, &c. for 
the whole train of which, water has been found the 
moſt potent, the moſt univerſal remedy. 
9403. Of this, further proofs and inſtances ſhall 

offered in treating of the mineral waters, which 
have been found moſt effectual in many chronic diſ- 
empers, That their efficacy did not depend upon 
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their ſolid contents, whether terrene, metalic, ſulphy. 


reous or ſaline, may be judged from theſe conſider. 
tions, 1. that ſuch contents given without being gif. 
ſolved in, and diluted with, -a conſiderable quantity 
of water, would prove fruitleſs, if not hurtful, , 
That many of the moſt ſimple ſprings and baths have 
been found ſovercign remedies in a great variety of 
chronic affections. This has proved a fatal ſtumbling 
block to many practitioners in Phyſic ; who, being 
ignorant of the qualities and effe&ts of ſimple water, 
in order to enable them to conjecture the qualities, 
or to explane the effects of ſuch waters, by the ope- 
ration of ſome drug, with which they might have had 
ſome ſlight acquaintance ; have tortured their own 
brains and the waters of divers healthful ſprings to 
find out or aſcribe principles to them, which the wik 
Creator never gave-them, Thus, a medly of all the 
mineral kingdom, a chaos of ſalts, as ſome “ call it 
were given to the waters of Aken ; ſulphur, bitumen, 
an alcaline ſalt, and nitre, to thoſe of Bath; Allum 
and Lime-ſtone, to thoſe of Briſtol ; Nitre to thoſe of 
Scarborough, Cheltenham and other purging ſpringy, 
and mercury to the periodical baths of Pfeffer, &c, 
the falſehood and abſurdity of which, we ſhall ſet forth 
in treating of theſe waters ſevtrally. But, to ſhew, that 
ſimple ſpring water, either cold or heated, in its pal 
ſage through the earth, is found a powerful remedy 
many inveterate chronic diſeaſes, let us attend to the 
effects produced by thoſe ſprings, to which the ſuper: 
ſtitious reſort, expecting aid from the tutelar or im 
ginary preſiding ſaint, to whom the waters are ſup- 
poſed to be conſecrated. To theſe, let us add thoſe f. 
mous waters mentioned by HorrMaA in the tract before 
cited; ſuch as the pure, light, ſimple waters of Schleultt 
gen in the Principality of Henneberg, in German) 
by which the Gravel and Stone, Gout, Rheumatiſn, 
Scurvey, ſtiffneſs and weakneſs of the joints and limb, 


Pl cel, de Therm, Aquiſgr. & Porcet. and his followers 36 
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Of WATER I general. 1 
and obſtructed Menſtrua and Hemorhoids are re- 
leved; the like waters not many years diſcovered in 
the Black Foreſt near Oſterod, which, upon examina- 
tion, afford not a grain of any ſolid mineral matter; yet, 
are found effectual in the preceding diſtempers, as well 
z in inveterate diſorders of the head, weakneſſes of 
the limbs and choleric and hypochondriac affections. 
To theſe may be added the Baths of Toeplitz, in Ger- 
many, the famous thermal waters of Pfeffer, in Switz- 
erland, which we have already mentioned, as none 
other, than ſnow water warmed by a ſubterranean 
heat; for, they are found void of mineral ſpirit, as 
well as of all ſolid matter; yet, they are powerful re- 
medies for all diſorders ariſing from mucous, ſaline 
or tartarous concretions, as contractions or rigidity of 
the joints, gravel and ſtone, ſcurvey, gout and rhu- 
matiſm, &c. And notwithſtanding, theſe waters are 
a ſimple and pure, as any water can be conceived ; 
they are ſoft and light, as rain water; and have no 
more appearance of mineral ſpirit, of ſalt or ſulphur, 
or other terrene matter, than that: They ſuffer no 
change upon the addition of acids or alcalies, nor cauſe 
any precipitation upon the mixture of ſaline or meta- 
le ſolutions. 

\ 404. The ſame may be ſayed of a bath in Heſſe, 
© called das Schlangenbad, the ſerpent's bath, as alſo of 
the waters of Piſa, Tettuccia, Noceria, and many 
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" others in Italy; as well as of a remarkable ſpring in 
+ WJ Leland, whoſe heat is equal to that of boiling water, 
though it be as ſimple, as that of rain. 


\ 405, We ſee then, that reaſon and experience de- 
monſtrate the extenſive, the univerſal uſe of water in 
food and medicine. It was deemed a ſubject to write 
on, worthy of the pens of many of the antients, as 
Fell as * Hippocrates, who wrote expreſly on water. 

| M 3. 'And 


2 De Liquid. uſu. et De Aere Aquis & locks. Quicunqueartem mee 
"yp integre aſſequi velit, primo temporum anni rationem habere de- 
*, geinde ventorum, qui cuivis regioni proprij, Neque negligentio - 
| | rem 
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And certainly, that phyſician, who is unacquainted 
with the nature and quality of waters in general, eſpe. 
cially of thoſe; that are uſed where he practices, is but 
poorly furniſhed with means of preſerving or reſtot 
ing the health of his patients. 
$ 406. If authority be wanted to ſupport the uſe 
of ſimple water in numberleſs diſeaſes, it may be had 
by conſulting the works of the graveſt and beſt prac. 
tical writers. | 
$ 407. RIEDIIxUs, an author cited by Horryay, 
recommends water in melancholy madneſs ; and ſays, 
that rain water, taken like mineral water, firſt in x 
{mall quantity, increaſed gradually to a conſiderable 
pitch, continuing it ſo for ſome days, and then gra- 
dually diminiſhing it, cures cachectic and conſumptive 
perſons. 4 
$ 408. Riverivs * ſays, that by the continued 
uſe of ſimple water alone, he has known the ſuppref- 
ſed menſtrual courſes reſtored, better than by more 
Pompous emenagogues. | 
$ 409. Cxrsus Þ earneſtly recommends the uſe 
of cold water in diſorders of the head, as the mur, 
or ſtuffing of the noſe, bleardneſs or inflammation 
of the eyes, defluxions on the glands of the throat, &c 
$ 410. SyLvaTICUs © warmly recommends it in red 
and pimpled faces and other erruptions of the ſkin 
and in choleric heats of the liver. 4 
$ 411. So effectual has ſimple water been found in 
the gout, in France, that it is called the Capucins 
remedy ; becaule the Friars of that order, by watt 
drinking, keep clear, or cure themſelves, of that di- 
order. Agreeable to this, is what MaRTIANus 1 
his commentary on Hippocrates aſſerts; Cardin 
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rem ſe circa aquarum facultates cognoſcendas exhibere conven 
Quem admodum enim guſtu differunt et ponde'e et ſtatione ; 
quoque virtute aliae aliis longs praeſtant ; has, fi quis ad urbem ſibi 
incognitam perveniat, diligenter oportet ſcrutari. | 
Oper. lib, iv. c. 24. » Lib. i. cap. 15. © Op" 
Obſ. 1. . nus, Sbvg 
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Bernerius his having been perfectly cured of the gout, 

drinking cold water onely. o this Ronpere-: 
Hus ſubſcribes, when he aſſerts, his having cured, 
many perſons of the gout by plentiful drinking of cold 
water; Which ſucceded beſt in thoſe of bilious habits, : 

$ 412. But, as cold water may be diſagreeable and 
hurtful to perſons of cold conſtitutions and weak 
nerves ; for ſuch, either the natural hot ſpring water, 
and next to theſe any ſimple waters warmed are moſt 
proper. Theſe are countenanced by AVICENNE *, 
Such waters taken upon an empty ſtomach muſt be 
ſerviceable in all diſorders ariſing from a foulneſs of 
the inteſtinal channel, or a thick and viſcid ſtate of 
the juices, N35 

$413. Let no man be deceived in attributing ſolely 
to the 8 or other drugs, with which water is im- 
pregnated, ſometimes diſguiſcd, in Apozemes, Decoc- 
tions or Infuſions, or to ſprings ſlightly tainted with 
minerals, the effects, by the compoſition produced. 
Such Drugs given by themſelves would often be found, 
as ineffectual, as the ſolid contents extracted from mi- 
neral waters are obſerved. Their efficacy 1s chiefly, 
if not ſolely, owing to the water alone; and in many 
caſes, ſimple, pure water would be found to produce 
the ſame or equal effects, with theſe more pompous 
compounds, Yet, ſuch have their uſes in many caſes, 
where ſomething well adapted to the patient's particu- 
lar caſe, may be conveyed by the means of that moſt 
univerſal ſolvent and excellent vehicle, water. 

y 414. Moſt chronic and many acute diſeaſes de- 
duce their origin from a Plethora, or fulneſs. This is 
belt prevented or cured by the uſe of water: For, by 
thinning or diluting the blood, it prevents thoſe mor- 
bid coagulations and concretions, which lay a founda- 
tion for all diſorders ariſing from obſtructions; or, by 
diſſolving them when formed, fit them for circulation, 
ad waſhes away all impurities and faline recrements 


* Prax, p. 611, Lb. i. Seck. 2, c. 16, p- 1908. 
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from the maſs of humors, determining them by the 


moſt convenient emunctories. „ 

$ 415. To facilitate the natural diſcharges, water 
ſoftens and opens the ſecretory and excretory tubes in 
general, and thereby promotes the rejection of all uſe. 
leſs or offenſive matters in them contained. It keeps 
the body duly lax and free, promotes urine, and by 
waſhing and cleanſing the urinary paſſages, prevents 
calculous concretions. Water, at the ſame time, that 
it keeps all the humors in due fluidity, opens and 
cleanſes the pores of the ſkin, by which tranſpiration, 
of all others the moſt beneficent and neceſſary evacu- 
ation, 15 regularly kept up. 

$ 416. From theſe conſiderations, it is not difficult 
to conceive how water becomes uſeful and neceſſary 
in all conſtitutions, to all ages, and to both ſexes. In 
ſanguine habits, it keeps up ſuch a fluid ſtate of the 
maſs of humors, as is neceſſary for a free circulation; 
without which, ſuch muſt be conſtantly expoſed to 
obſtructions and inflammations. In the choleric, it at:. 
temperates the inordinate motion and conſequent heat 
of the ſolids, by blunting and correcting the actimom 
of the juices, and promoting a diſcharge of the r- 
dundant ſaline and ſulphureous parts by the prope 
excretory pores and ducts. By thinning and reſolving 
the viſcidity of the blood, it remarkably helps the me- 
lancholic and phlegmatic. 
8 417. Water not onely agrees, but is neceflary to 
the well being of man in all ages. Infants are fub- 
je& to many diſorders from the viſcidity and aceſcen- 

cy of the milk, which makes the chief part of ther 
diet. In the puerile ſtage of life, various diſorders 
ariſe from a viſcidity of the juices, occaſioned by the 
redundance of nouriſhment : In the adult or man) 
age, we are expoſed to the like diforders, and to 
flammations and fevers; and in old age, the fibre 
are apt to grow. rigid, the ſmall tubes and pores be 
come ſolid or obſtructed, and all the vital and an 


mal functions become languid and irregular. * 
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from what has been before offered. ee, e 
$418. Water is well appropriated to either ſex, 
whoſe diſorders, in general, requires a ſimilar treat- 
ment, as the organs, which perform the vital and 
animal functions, are in both alike. In either, the ob- 


proper uſe of water. | 
6 419. Water then ſhould be drank at meals from 
the infant ſtate to the laſt ſtages. of life. In general, 
the quantity ſhould not be leſs than triple the weight 
of the ſolids conſumed. As a medicine, in all proper 
caſes, it may be drank to aſſuage heat and thirſt, to 
cleanſe the firſt and ſecond paſſages, to dilute the 
blood and other Juices, and to take off the tenſion of 
the ſolids ; beginning with ſmall quantities, increaſing 
them gradually, till they are found to anſwer, and 
then diminiſhing the doſe in the ſame time and propor- 
| tion, as it was augmented, 


Of the topical uſes of Water. 


{ 420. Hitherto, we have conſidered the internal 
uſe of water. Let us now examine it as a topical ap- 
plication, in which we ſhall not find it much leſs ef- 
fectual, or leſs univerſal. 
y 421. As it is probable, the firſt diſorder known 
to man was local and external, ſome foulneſs or injury 
of the ſkin, ſtrain, bruiſe or wound, and water pre- 
ſented itſelf in moſt places, it is likely, that this be- 
ngn fluid was the firſt topical application. Its uſe in 
medicine, as well as food, no doubt, beeame early 
known to man. Nor do we find the brute creation 
ignorant of its uſe in either intention. The moſt an- 
tient writers in the healing art mention bathing, warm 
and cold, as a well known and proved remedy. ap 
cre 


theſe ſtates and caſes, water mult give the moſt pow- | 
erfal help ; for reaſons, which, I hope, are obvious 


ſtruction of the menſtrual, ' or ſuppreſſion of habitual 
hemorhoidal, fluxes, alike brings on dreadful diſorders. . 
In both, theſe diſcharges are effectually reſtored by a 
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there is hardly any . credible account of any p- 


on the globe at any time fo rude and barbarous, ang 


to know the uſe of bathing. . * 

| ? 422. We have before touched upon the antiquity 
and univerſality of the cuſtom and uſe of waſhing, It 
is not here neceſſary to expatiate much further on that 
ſabje& : The medicinal, not the ritual or religiom, 
ufe of water 15 the object of this diſquiſition. We find 
then, in all countries and in all ages, of which we haye 
any authentic hiſtories, Bathing was held in univerſal, 
high eſtimation. Thus, in every city in antient Egypt, 


magnificent baths were built for public. and private 


ufe. The Greeks followed the example of the Egyp- 
tians, as the Romans afterwards embraced that of 
Greece. By bathing, theſe people fought the preſer- 
vation of prefent, and the reſtoration of loſſed, health, 
Nor were they fruſtrated in their expectations: For, 
theſe ends were eaſily anſwered to a frugal, moderate 
people; and the good effects of theſe Rlutary appli- 
cations were obſerved and recorded by the moſt an- 
tient writers, and the practice, by them authoriſed, 
handed down to poſterity ; as may be ſeen in the works 
of HIpPOCRAT ES, Galen, ARETAEUS, TRALLIAV, 
AET1us, CELsus, CazLIus Aux ELIARus, &c. 

$ 423. The Greek and Roman luxury appeared in 
nothing more evident, than in the magnificent ftruc- 


tures, they erected for their Baths. It has ever been 


the fate of the moſt powerful remedies, that men 
could not be contented with the uſe of them upon ex- 
traordinary occaſions and in caſes of neceſſity onely, 
but they mult luxuriouſly introduce them into the com. 
mon oeconomy of life. Thus wine, and other fer- 
mented and fpirituous liquors, tea, ſnuff, and many 
other uſeful creatures, are, by their abuſe, in ohr 
days, ſo perverted, as, af beſt, to be render ed uſe 
Tefs to thoſe who are accuſtomed to them, and 100 
frequently to be found deſtructive. This, ſoon after 
their eſtabliſnment, became the fate of baths : It wi 
no ſooner made known to be neceſſary, to the oy 
| va 
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vation and reſtoration of health, to bathe on certain 
mes and occaſions, than every one ran into the pro- 
miſcuous uſe of the pleafing application. Hence, the 
Emperors and other great perſonages raiſed thoſe ſu- 
per ſtructures to adorn. their baths, of -which we find 
mention made, not onely by the Poets, by Statius, 
Martial, and others, but by more grave and ſerious 
writers, ſuch as Senzca *, Prix, and Virtau- 
vis e. Of this kind of building, ſeveral great ruins 
fill remane in Rome and Italy, monuments of the 
luxury, as well as magnificence of their founders. In 
proceſs of time, baths became chiefly uſed for plea- 
ſure and recreation; as we find Charlemagne received I 
his levee in a great bath, in his favorite city, Aken. 
Such-abuſe could not fail of bringing baths to diſcredit | 
and diſuſe. As this too frequent and promiſcuous uſe 
of them muſt have often produced evil, as well as 
good, effects. 
9424. But, though the abuſe of the beſt medicine | 
ſeldom fails of bringing it into general difrepute z phy- 
ſicians ſhould procede upon more rational principles, 
than to ſuffer little, mean lar caprices to affect 
their practice, or diſcountenance the uſe of theſe good 
things, which reaſon and experience recommend. 
When they have the teftimony of the. wiſeſt of all 
ages and nations to convince them of the ſalubrious 
uſe of rational bathing, how can they ſuffer themſelves 
to be diſcouraged from the uſing it, by any evils pro- 
duced by its abuſe! Let it not be alked— Phyſicians 
are but men. Phyſic is become a trade; and fince it 
became ſuch, it has too often fallen into the hands of 
mean, ſervile and mercenary men, to eſcape the de- 
ſpicable frauds and artifices, that have over run moſt 
of the trades and employments of life. The public 
8 erer captivated with novelty, and ever reveres things 
_ ming ſecret and myſterious. Hence, as new modes 
md faſhions become the life of trade, Phyſic, the no- 


* In Epiſtol. * Hit. Natur. Du ArchiteQtura, 


** 


— — 


bleſt 


172- Of WATER in general. 
bleſt art known to man, has been made to ſtoop to 
the fame vile craft and artifice, and to put on the 
ſhameful maſk of obſcurity, to ſerve the ſame baſe 
ends, —ſordid gain ! | 
$ 425. In ſuch a general degeneracy, it is eaſy to 
conceive how medicines riſe and fall in common eſti. 
mation, and ſuffer a rotation of faſhions like our cloaths, 
The frauds and impoſitions, the horrid train of igno- 
rance, which neceſſarily attend this baſe practice, muſt be 
obvious to the meaneſt capacity. In theſe days, it is no 
wonder, we find numbers of phyſicians entire ſtran 
to the nature and qualities of ſome of the moſt valuable 
fimples, and not daring, where they happen to know 
and eſteem a ſimple, common medicine, to preſcribe 
it ; when they ſee vulgar prejudice take up arms againſt 
it, or find the popular folly ſuch, as to eſtimate the 
value of the phyſician, as is frequently the caſe, from 
the rarity, expence, or complicated preparation, or. per- 
haps the inſinuated or imagined myſtery of the me- 
dicine, he preſcribes; or to make men run after a 
jugling ſecret- monger, who is not, in knowledge ot 
rationality, three degrees removed from the brute, 
that draws the gilded chariot, in which he rides tr- 
umphant over phyſic, truth and common ſenſe. Who, 
in ſuch times, will preſume to preſcribe a plane, ſim. 
ple remedy, familiarly known to old women and 
nurſes? — The ſenſible, judicious, honeſt phyſician, 
who prefers the good of his patient and the peace of 
his own conſcience to riches, or the favour of a popu- 
lace, which are too rarely obtained by better arts, than 
temporiſing, adulation, and ſervility. Had the phyſical 
world been better ſtocked with men of this caſt, or the 
populace more diſcerning, we ſhould ſee fewer quack 
and other knaves make fortunes by the ſpoils of a de- 
luded people; and medicines would not be rated by ther 
rarity, or, as men are often, by the tinſel on their ga 
ments, the magnificence of their houſes, or the ſplen 
dor of. their equipages. Had a due regard to the in 
trinſec worth, not outward appearance, * 
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been kept up, water, now deſpiſed from its common- 
"eſs and plenty, would have the firſt rank in the ma- 
teria medica. How far it deſerves this claſs, we have 
endeavored already to ſet forth in part, in ſhewing 
the internal uſe of this element, and we ſhall further 
evince in explaning the various internal, as well as ex- 
ternal diſorders, that are curable by the outward ap- 
plication of water. l i z A DAL DO 
5 426. Water is not much more neglected in the 
internal uſe, than external application. To this, the 
former motives too much concur. But, another of 
the cauſes of the diſuſe of this moſt powerful, though 
common remedy, in the relief of inward diforders 
eſpecially, ſeems owing to modern phyſicians laying 
out more time and pains in inveſtigating the nature 
and ſtate of the juices, than in examining, or attend- 
ing to, thoſe of the ſolids. Had it been duly con- 
fidered, that the free and equal circulation and diſtri- 
bution of the blood and juices in general depend upon 
the due elaſticity and vigorous tone of the fibres of the 
ſolids, as well as on the fluid and balmy temper of the 
juices, and that a more ſpeedy change may be often 
wrought in the ſtate of the ſolids by external, than in- 
ternal remedies ; water, which of all other creatures 
is beſt qualified to produce ſuch a change expediti- 
ouſly, could not have loſſed ground in practice or the 
eſtimation of phyſicians. We ſhall in the ſequel en- 
deavor to ſet this important, but much neglected 
matter, in a proper light. 


Of Bars in general. 


9427. Among the antients, there were various 
kinds and methods of bathing, which were either cold 
or hot, moiſt or dry. 
$428. 1. The cold baths were always moiſt, con- 
fiſting of cold, ſimple water, for the moſt part; 
though ſometimes, Kline, chiefly ſea, water was uſed. 
9 429, 2. The hot baths were humid or moiſt, 
nd dry, The humid or moiſt were chiefly ſimple 


1 water, 
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water, atteficially warmed, or ſimple or mineral water 
naturally heated in its paſſage through the earth in yz. 
rious Thermae of natural baths. The dry were al 
natural or arteficial ; ſuch as Inſolation, or being ex. 
poſed to the heat of the ſun z ſalt or ſand heated by 
the ſun or by an ordinary fire; hot vapors' iſſuing 
from mines; ovens and ſtoves, built for the purpoſe 
and heated by art; in which bodies were convenient 
placed for the diſcharge of ſuperfluous humidity by 
the pores of the ſkin. To theſe may be added, Baths 
of fermenting or putrefying Horſe dung, or of preſſed 
or fermenting grapes, which are uſed in ſome coun- 
tries, in chronic cafes, with great ſucceſs 5 and the 
Vapor Bath, that of any ſimple water duly heated, 
plane or impregnated with any appropriate medicine 
or the vapor of ſore natural bath, charged with a 
ſubtil, volatile ſpirit, or with the eſſential principles of 
ſulphur, as the Baths of Aken, or Aux la Chapelle. 
$ 430. In this place, it would be improper and ſo- 

regne to our purpoſe to treat of any other, than tht 
humid bathing, or the various manners of applying 
ſimple water to the human body externally, for tht 
preſervation or reſtoration of health. In what eſt 
mation this remedy was held among the antients maj 
be collected from HirPOCRAT ES, GAK, Oni 
BASIUS, STRABO, ©PLINY, and others. 

$ 431. The waters, which have been in uſe from 
all antiquity for bathing, are the different kinds of tet- 
reſtrial waters ; thoſe, for example, of Springs, Rivers, 
Lakes, or the Sea. Of thoſe, baths may be had or 
made of any degree of cold or heat, that is required. 
I ſhall here onely conſider them, as 1. cold, 2. tem. 
perate, 3. tepid or hot; and then add ſome account 
of the Vapor bath, its uſes and effects. 


De Liquid. oily. * De tucadavaletadine. Ib. vi. 1 


xxvii. Geograph. lib, xv, Nat. hiſt. lib, xxix. c. 1-7 
XXXT. c. 3. &c. 
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$ 432. Whoever would conceive a rational notion 
of the operation and effects of any medicine, muſt firſt 
be well acquainted with the ſtructure and uſe of the 
parts of the body, with the animal oeconomy in ge- 
neral, with the frame and nature of the part in parti - 
cular, to which it is to be applied, as well as with the 

$ 433- The fibres, of which the veſſels and other 
ſofter ſolids of the animal body are cotnpoſed, are of 
an elaſtic or ſpringy nature, and ſo exquiſitely ſenſible, 
that they are every inſtant changing their tone, grow- 
ing more tenſe or lax, as they come to be affected 
by the alterations conſtantly wrought in the animal 
juices, they contain, or in the atmoſphere, that ſur- 
rounds them, Thus, the tone of the fibres of an ani- 
mal is never at a ſtand ; but more variable, than the 
beſt conſtructed thermometer, in which the liquid is 
never found at reſt, The brute creation ſenſibly feels 
the effects, the changes of the atmoſphere produce on 
them, and diſcovers it to the obſervant : Ruſtics fore- 
tel the changes of weather, particularly to wet or dry, 
by obſervations on the deportment of their cattle and 
fowl, which are always found to lick and ſmooth their 
coats, or feather themſelves, at the approach of rain, 
before any of our arteficial machines can meaſure the 
change. Theſe creatures feel an itching, or ſome cer- 
tan ſenſation on the ſkin, upon this alteration of 
the air, which makes the one lay its fur ſmooth by 
rubbing or licking it; and the other ſqueeſe, with ity 
beake, a gland in the rump, which ſecerns, and, upon 
compreſſion, diſcharges an oily or unctuous ſubſtance, 
Wth which they beſmear their feathers, ſo as they may 
be leaſt affected by the impending rains. 

434. The whole animal frame is made up of fi- 
bres of this kind. Theſe fibres are moſtly vaſcular, 
The veſſels, they compoſe, are twofold ; 1. Arterial J 

an 
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and 2. Venal. The 1. or arterial are theſe which car. 
ry the maſs of humours from the heart, or center, to 
the extremities, for the nutrition of the ſeveral part 
and. the elaboration or ſeparation' of other juices, from 
the general maſs for the uſes of the oeconomy. The 
2d. or Venal are thoſe, that carry the ſuperfluous 
maſs, ſpoiled indeed of all that is neceſſary for the 
forementioned purpoſes, back again to the heart and 
langs, by paſſing through which, it is as it were re- 
newed, repleniſhed with ſubſtances ſimilar to what it 
before loſſed, which it beſtows in its courſe, as before, 
upon the ſeveral parts in its paſſage. This is called 
the Circulation #4 the blood, the happy diſcovery of 
our immortal Harveyv. POET | | 
$ 435. Beſides the very minute tubes, by which the 
arteries and venes communicate, each. have certain 
other tubes exquiſitely ſmall appertaining to them, 
Theſe tubular appendages terminate or begin in the 
fkin, and conſtitute that innumerable and inconceiv- 
able number of perforations of the ſkin, which are 
called the Pores. Theſe ſubtil ducts are two fold; 1. 
The arterial or excretory pores, which procede from 
the arteries ; by which a certain ſubtil excrementitious 
humor, exceding in weight all the other evacuations 
of the human body, is, in an healthful, which is the 
natural ſtate, continually diſcharged in an inviſible ve- 
por or exhalation, or in a perceptible dewy moiſture. 
This is the perſpirable or tranſpirable matter, which 
is diſtinguiſhed into inſenſible or ſenſible Perſpiration 
or Tranſpiration; the nature and excretion of which 
was firſt and beſt explaned by Sa xcroklus, an Italia 
Phyſictan, and further illuſtrated by our great L1sTER 
and the KEIILsS. | | 
$ 436. 2. The venal or inſorbent Pores, are {mal 
and inviſible ducts, which, paſſing, like the arterial 


through the ſkin, communicate with the ſmalleſt c 


pillary branches of the venes, and thus convey to 
maſs of blood, all matters that are applied to the ſur- 


face of the ſkin in a ſtare ſubtil enough to pals their 
| orifices: 
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"17-6, By theſe, various medicines art conveyed 


into the blood and produce their reſpective effects 74 


theſe, nouriſhment is abſorbed from the very air: For, 
by theſe alone we can account for the extraordinary 
fatneſs of cooks, butchers, and other perſons con- 
cerned much in dreſſing or handling of proviſions for 
food: The effluvia or ſubtil exhalations, that conſtant- 
y fly off ſuch bodies, eſpecially when warmed or heat 
ed, enter into theſe pores, and are by them conducted 
to the venes, and ſo mixed with the blood, and by 
the circulation, applied to the ſeveral purpòſes of the 
occonomy. Hence, we may ſee, that good air is ne- 
ceſſary to our well being; as well for what we may 
inſpire or inſorbe by theſe pores, as for what we take 
in by the Lungs. And hence, we may learn how 
cautious we ſhould be in the choice of water for exter- 
nal, as well as internal application : For both purpoſes, 
the lighteſt, ſubtileſt, and ſofteſt water ſhould in ge- 
neral be choſen z except in ſome particular caſes, where 
that, naturally or arteficially medicated, may be found 
more effectual and proper. N 

9437. This ſhort ſketch of phyſiology premiſed, 
the effect and operation of topical or external appli- 
cations in general, that of water in particular, may be 
more rationally explaned and eaſily underſtood. 

9438. The water uſed for cold, as well as tem- 
perate and warm, bathing are to be conſidered as pure 
or ſimple; as that of rain, ſhow, ſweet or inſipid ſprings, 
Kc. or as compound, ſuch as the mineral, or medi- 
cated waters. Here, we ſhall confine our ſelves to 
imple water ſolely, leaving the others to be treated of 
in the ſequel, under their proper heads. 

9439. By bathing in general, is meaned the im- 
merfion of the whole or ſome particular limb or part 
of the body in water; though certain dry applications, 
luch as heated air and vapor, as well as falt, ſand, &c. 
have obtained, as before obſerved, the denomination 
af Baths, in a phyſical, as well as a chemical, accep- 
mon. Here, we mean, by bathing, the — 

N 
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of the whole or ſome particular limb or part of gx 
body, in a ſimple watery fluid onely, either cold, 
temperate, warm or hot, or lying in the vapor of 


ſuch. And firſt of cold hathing. ops: 

8 440. The action of water, upon the body therein 
immerged, depends, 1. upon the purity or heteroge. 
neity of the water; 2. upon its levity or gravity; whence 
its fitneſs or unſitneſs to diſſolve matters, or enter the 
pores of bodies; and, 3. upon the different degrees f 
its Coldneſs or Heat. 

98 441. 1. The pureſt, ſimpleſt waters are the lighteſt 
che moſt ſoft and c of diſſolving and waſhing 


of bodies, the moft ſubtil and fit to enter the pores of 


the ſkin, and dilute the blood. Theſe waters are found 
cold or hot, according to the temperament of the ai 


and earth through which they have paſſed, or in which 


they are kept. The more heterogene the water, the 
more heavy and groſs in general it is found, the mon 
hard and unfit to diſſolve bodies or enter into the mals 
of humors by the pores. - Its coldneſs or heat depends 
upon the ſame accidents with thoſe of the moſt pure; 
for, in this reſpect, all waters are but paſlive ; ſon 
being more ſuſceptible of heat and cold than other, 
tor reaſons before obferved. 

$ 442. 2. The lighteſt water is found eight hundred 
times heavier, than common air. In this proportion, 
then, is the preſſure upon the body immerſed in vr 
ter increaſed, by the greater or leſſer weight of war 
incumbent upon the ſurface of the body: This is ff 
much added to the weight and preſſure of the atmo 
ſphere, which is ſuſtained alike in, as out of, water. 

$ 443. 3. Water is rarefied by heat and condenſed 
by cold. Hence, cold water is heavier, than the lie 
volume of hot, The colder the water, the more denſe, 
the more heavy, the more groſs and unfit to difſels 
bodies, and enter the pores of the ſkin, it will aw 
be found. org 

9 444. Hence, the action of cold water, upon ti 


body therein immerged, is eaſily conceived : It 5 


— 


Or my em A” ca 


P 
Ni 
01 
cc 
at 
na 
th 
W 
Cl 


Of WATER i general, 199 
zt, 1. chiefly by its fluidity, which qualiſies it to em- 
brace and mpreſs equal all the Parts; 2. by- its 
coldneſs, which conſtringes che ſolids, and condenſes 
the fluids; and, 3 . by its gravity, which, by ; 2 
ſing the ſurface with an additional weight, repels all 
the fluids from the circumference to the center.. 

$ 445. As the dimenſions of all che veſſels, ex- 
poſed to the immediate action of the cold bath, muſt 
neceſſarily be ſo contracted, as to receive or contain 
but very little blood, during the impulſe ; ſo, of ne: 
ceſſity, the great, internal veſſels muſt be proportion · 
iy diſtended and enlarged. - As ſoon, as this exter» 
nal impulſe is removed, if the bowels, which perform 
the vital functions be vigorous, che blood is propelled 
with new energy throughout the oeconomy, by the in- 
W creaſed force given the elaſticity of the fibres of the 
containing ſolids. And thus, circulation and tranſpi- 
ration, which were both for a while, in {ome meaſure, 
obſtructed or retarded, are reſumed and carried on 
with more than ordinary vigor. The body, which, 
before bathing, was cold and chilly, from à languid 
carculation and an unequal diſtribution of vital heat 
and ſpirits, the conſequence of a relaxation of the ſo- 
lids, grows warm and lively, perſpires freely; and, 
it cloſe covered up in bed, will ſweat profuſely ; all 
which ariſe from an extraordinary momentum given 
the blood, by invigorating and bracing up the tone of 
the relaxed ſolids. | 
9446. The cures performed by cold bathing are 
a) proofs of the truth of this theory. Whatever diſ- 
orders ariſe from a debilitated and relaxed ſtate of the 
ſolids, which muſt ſooner or later bring on a viſcid, 
lay, ſluggiſh diſpoſition of the blood and juices, if 
taken in time, before the bowels are affected or ob- 
iruftions are formed, may be effectually relieved joint- 
7 by this action of the water and this re- action of the 
1 in cold bathing, eren 

447. As the primary and prinei ect of co 
Ang is W _ 
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the fluids is thereby promoted or altered; conſtat 
care is to be taken not to adminiſter this remegy, 
where, by length of time and other accidents, ſuch , 
change is wrought in theiJuices, as may make it da. 
gerous to compreſs or forcibly to propel them from 
one part to another: For, when they are groſs and 
viſcid, or onely in too great abundance, dangerous 
obſtructions or inflammations may be formed, or xn 
increaſe of ſizineſs and viſcidity induced. Beſides, 
the ſolids will be weakened by every effort, they make 
to contract or conſtringe themſelves, when the com- 
tained fluid is, from its quality or quantity, incaps 
ble of yielding to the external compreſſure of the {o- 
lids wrought upon by the cold water. And, whe 
the fluids are by any means reduced and broken, «r 
rendered thin, acrid or ſharp, by increaſing the force 
of the circulation, or diſtending ſome of the internal 
veſſels, by the ſudden influx of blood, in the Jungy, 
brain or other bowels, an haemorhage, an effuſion 
of blood, or burſting of blood veſſels, of moſt fata 
conſequence, may well be occaſioned, by ill-timed 
cold bathing. 
$ 448. A ſimilar reaſon renders univerſal cold bath: 
ing perilous and deſtructive, where any bowel is ob- 
ſtructed, inflamed or debilitated : The contraction df 
the fibres and the conſequent diminution of the d an. 
meters of thoſe veſſels, which are neareſt the ſurface 
or moſt affected by the cold immerſion, muſt occal Wl the 
on a greater impulſe and diſtention of the veſſels mort Bi per 
remote from its action; theſe then muſt receive of 
greater influx of blood in proportion to their 12% Wl to 
and the tones of their fibres. Such of theſe veſſch Bi que 
as are by any means obſtructed, muſt have that c. 
ſtruction increaſed or confirmed by cold bathing, and 
ſuch, as are any way debilitated, muſt be proport”” Bll cire 
ably diſtreſſed by yielding more to the increaſed Bl xx: 
flux thus occaſioned. [Theſe general conciſe caut!” By 
premiſed, let us procede to conſider in what caſes * 
circumſtances cold bathing may be uſed with del 
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3 440. As the general diſuſe of water is to be uni- 
verſally regretted; ſo the great, modern neglect of 
cold bathing is much to be lamented by all the northern 
inhabitants of the earth more eſpecially ; but chiefly by 
the inhabitants of theſe northern iſlands, in particular, 
whoſe natural diſeaſes may moſtly be prevented or 
cured by the rational uſe of cold bathing. ut, to il- 
luſtrate by ſome examples; 0 
$ 450. There is not any diſorder, to which we are 
more ſubject, than thoſe, that take their riſe from ob- 
ſtructed or inordinate perſpiration. The diſcharges by 
the pores of the ſkin are not only greater in quantity, 
but of more importance to the oeconomy of life, 
than all the other excretions taken together. The 
more changeable and uncertain the climate, the more 
irregular muſt the cutaneous diſcharges always prove. 
Our climate being extremely variable, obſtructed per- 
ſpiration, with all its train of evil conſequences, muſt 
be, as we find it, very common. Hence, what we 
call catching of cold becomes ſo frequent. Hence, 
the Murr or ſtuffing of the Head, Rheums, or Ca- 
tarrhs, Coughs, Aſtma's, &c. are ſo rife amongſt us. 

y 451.-I do not point theſe out, as . diſorders, 
which may be cured by cold bathing. I have already 
obſerved, that when the juices are in any wiſe mor- 
bid, when they offend in quantity or quality, or when 
any particular part is inflamed, obſtructed or weaken- 
ed, cold bathing is in general to be avoided. But, 
the juſt now mentioned conſequences of obſtructed 
perſpiration may well be prevented by the timely uſe 
of cold bathing; which gives ſuch a ſenſible elaſticity 
to the Fibres, - as keeps the ſkin proof againſt the fre- 
quent, ſudden changes of the weather, whether from 
bot to cold, from dry to moiſt, or the reverſe; and, 
by preſerving that due tone, ſupports a free and equal 
circulation, and with that, the due ſecretions, as well 
as this and other excretions, neceſſary to perfect health. 
9452. Rachitis, or Rhachitis, the Rachits, or Rick- 
eis, as it is commonly called, is a diſorder, that fo- 
N 3 regners, 
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regners, ſometime, have looked upon as enden 
in Britain, peculiar to our foil and climate, But, fh 
this notion, there is no good authority. Some loc 
upon it to be a new diſtemper; for no better reaſon 
than its not being expreſiy named by the ancients 
but, the ſigns and ſymptoms of the diſeaſe ſeem to 
given by HfPrOcRATES in ſpeaking of the diſorder 
of children, where he mentions the bending inwar 
or diſtortion of the ſpme, the preternatural growth of 
the head, &c. It is k ſt treated by the modem 
among which, the moſt eminent are our GLyss0x, 
SYDENHAM, CHARLTON, and Mayow. By theſeiti 
confeffed, the Rachits ariſe from an unequal diſtriby. 
tion of the nutricious juices ; from the abundance « 
which, ſome parts of the muſcles, bowels and bone 
inereaſe beyond the natural ſize, to the disfiguratiot, 
and diſtortion of the parts, or the diſlocation of the 
joints; whileſt others, from a defect of the neceſſary 
ſupplies, emaciate, ſhrivel, and conſume. Though 
this diſorder be too rife in our country, I ſee no juſ 
cauſe for pronouncing it endemial. It is not impro- 
bable, the humidity of our climates may make it ap 
pear more common with us, than in drier countries; 
but, I doubt, no part of Europe will be found free 
from it ; eſpecially, where ſoftneſs and luxury hare 
broken the nati:ral ſtrength and hardy diſpoſition « 
parents and their unnatural, but faſhionable, ſubſt- 
- rites, Nurſes. | 
of in Britain before the year 1620, or thereaboubs 
when our GE.ysson obliged the public with his tret 
tiſe on this fubject. About this time it was, that ol 
Anceftors' began fenfibly to fall from the primitie 
ſimplicity of their Diet, Cuſtoms, and Mannes 
From this period, we may date the riſe, and count 
the progreſs of this enerviting and disfiguring di- 
temper. It can not therefore be deemed properly er 
detnial, ner ſolely cofined to our ſoil of climuat: 
Our phyſicians —_— favored the world wit 
2 rational ud juſt deferiprion- and method of 1 
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of the difeaſe, is not ſufficient grounds to charge the 
diſtemper upon Britain. _ Happy it were for us, had 
this been the onely diſtemper, luxury had introduced, 
and that that fell contagion had not more diſordered 
and disfigured our minds, than the Rachits have de- 
ſormed our bodies. But, this is no place for politi- 

hyſic. Min, rr. 
1 3. Among the various remedies recommended 
ſor the Rachits, cold bathing has been found the 
chief: It is that, by which this diſorder is moſt ef- 
ſectually prevented, and without which, in mine opt- 
mon, it can hardly be perfectly cured: For, the moſt 
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8 powerful alteratives preſcribed, will be found ineffec- 
if tual in bracing up the relaxed ſolids totheir due tone, 
: without the help of frequent and long continued im- 
1 merſion in cold water. And the early and fre 

| uſe of it, will be ſufficient to prevent this det 

7 diſtemper. by ; 
d $ 454. Sir Jonx FLovyxR * is of opinion, that the 


Rickets were not known in England before the origina 
cuſtom of Immerſion was exchanged for ſprinkling in 
Baptiſm. I ſhall not here enter upon a diſquiſition 
into the ſoul-ſaving or body-healing nature of immer- 
ſton, conſidered as a Sacrament. As a phyſical agent, 
a ſingle immerſion, ſacramentally or otherwiſe per- 
tormed, could hardly be ſufficient to prevent or to 
cure this or any other confirmed diſtemper. But, the 
changing a very antient civil cuſtom, and an eſtabliſh- 
ed religious Ritual, ſo remarkably, as from a gene- 
ral immerſion. in cold water, to the ſprinkling of 
the face ſolely, lightly, with that element, ſhews that 
idle fears were contracted about general immerſion, 
that. men began to drop it in every ſenſe, and there- 
fore had the very form of a Sacrament altered by a 
Canon, to prevent the dreaded ill effects, even in Bap- 
tim. It muſt then be owing to a general negle& or 
diſuſe of cold bathing or waſhing, not ſolely to the 
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alteration of the baptiſmal manner of immerſion, that 
this ſenſible change was obſerved to have aroſe in the 
conſtitutions of our children about the beginning of 
the laſt century. It is therefore much to be wiſhed, 
that the ſalutary regimen may in all reſpects be r. 
ſtored. - It is to be hoped; that men will inure their 
children, from their infancy, to cold waſhing and 
cold bathing, as the moſt powerful preſervative and 
reſtorative of health and vigour. - The advantages of 
which are recommended by the grave authority of 
ArisTOTLE*, who ſays it is not onely neceſſary for the 
preſervation of health; but alſo makes men hardy 
and ſtrong, fit for the army. 

$ 455. In recent luxations, or ſtrains and bruiſes, 
the veſſels are ſo weakened by the diſtraction, that 
they receive too great a flux of humors z whence tu- 
mor, pain, &c. enſue. In theſe, there is not a more 
preſent and effectual remedy, than cold water; which, 
by its weight and by its cooling, contracting quality, 
preſſes upon and conſtringes the weakened parts, and 
prevents the flux of humors uſually attending ſuch 
injuries; in which, the rational cure conſiſts. 

$ 456. In the Rheumatiſm and Gout, when the 
inflammatory diſpoſition and the morbid ſtate of the 
humors is corrected, cold bathing is found a moſt 
ſovereign remedy, I mention theſe together, as two 
fatal diſtempers, which I look upon to have the 
greateſt. analogy to each other; and which are ſome- 
times taken, the one, for the other. The Gout 1s 
an obſtruction of the ſynovial veſſels, thoſe, that car- 
ry and ſecern a ſmooth, ſoft, gelatinous fluid for lu- 
bricating the ſeveral articulations or joints of the 
body, to prevent their heating, eaſe their friction, 
and facilitate their motion. This is always attended 
with more or leſs inflammation and pain, and with 
ſymptomatic Fever, in proportion to the habit of the 
body, and the ſenſibility of the joint affected. The | 
parts engaged being membranous and nervous, tbe 

in is for the moſt part extremely exquiſite and ex 
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eruciating, and the ſymptoms are extended from the 
internal to the external parts, with tumor, inflamma- 
tion and torture. It generally commences in the 
joints moſt remote from the center of motion, the 
heart; as in the toes or feet, fingers or hands: And, 
as the vital powers decline, or the diſorder becomes 
more inveterate, it makes a greater progreſs towards 
the center; and by ſeifing on ſome more noble bowel 
or vital part, cloſes the tragic ſcene. 23 

$'457. The cauſe of this diſorder is moſt cer- 
tainly a too viſcid ſtate of the lymph and other 
juices, ariſing from indigeſtion, from a too mucila- 
ginous and acid, or aceſcent diet. This is aparent 
from the ſubjects of the Gout, which are generally 
men paſſed the meridian of life, thoughtful, inactive 
and ſedentary ; ſuch, as are given up to a luxurious, 
voluptuous courſe of life; wine, cider, and beer 
bibers ; great eaters, —_— of animal and other 
mucilaginous or gelly-giving food; followers of Ve- 
nus, or the unfortunate deſcendents of ſuch, who are 
often attacked earlier in life; in all which, eſpecially 
during the fit, the blood is found viſcid and ſizy; 
the urine thick and high colored, with other ſigns of 
a general viſcidity of the Humors. 
$ 458. The moſt rational and effectual methods 
of preventing and curing the diſtemper are farther 
proofs of this notion. Such as have none hereditary 
taint, and are moderate in the uſe of the Non-natu- 
rals; eat but ſimple food, chiefly vegetable; drink but 
milk, or water; lead active lives, without exceſs of 
Venery ; and avoid the extremes of heat and cold in 
their exerciſes; ſuch men, by keeping up a due flui- 
City of the juices, by the ſimplicity of their diet, 
vithout viſcous and inflaming fermented liquors ; and 
by ſupporting a free circulation, and a due tone of the 
ſolids, by regular exerciſe; are rarely, if ever, ſeen 
afflicted with this racking diſtemper, the worſt tem- 
poral curſe of opulence and luxury. Thoſe, that are 
aacked, are lowly cured by ſuch a method of bv- 
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ing, as I have deſcribed. In the fit, they are relieved by 
ſeaſonable blood-letting ; by attenuating and reſolving 
medicines, which are chieflyalcaline or alcaleſcent; a0. 
ding a ſoftening and diluting diet; by warm bathing 
and fomenting ; in ſhort, by every thing, that break; 
the viſcidity of the juices, obtunds or blunts acidity, 
and reſtores the general maſs of humors to their na- 
tural fluid, ſoft and balmy texture, and relaxes the 
tenſion of the fibres. | 

$ 459. In perſons, who have the misfortune to inherit 
or contract this morbid, gouty habit, as ſoon as the 
ſtronger irritation of the inflamed blood abates, which 
ſome time kept the ſolids, in the immediately affected 
parts eſpecially, in a tenſe, criſp ſtate ; as the fit de- 
clines, the fibres in general are found totally unbraced, 
quite relaxed; which keeps not onely the patient 
long time decrepid, but ſubjects him the ſooner to a 
new fit; as the relaxation of the fibres greatly contri 
butes to increaſe the preſent, or induce a new viſci- 
dity of the juices. In ſuch like cafes and circum- 
ſtances, nothing bids fairer for the reſtoration of 
ſtrength to the enfeebled parts, and preventing re- 
lapſes, than cold bathing, which moſt fpeedily and 
effectually braces up the relaxed fibres to their due 
tone, and reſtores a free and equal circulation of the 
blood and juices ; upon which their neceſſary fluidity, 
together with the requiſite ſecretions and excretions, 
depend. 

$ 460. The Rheumatiſm ſeems to differ chiefly i 
its place or ſphere of action from the Gout : While 
this principally attacks the joints and their adjouning 
membranes, that affects the muſcles, membranes, o 
- membranous capſules of the muſcles and tendons, te 
glands, and even the perioſteum, or membrane, that i- 
mediately invelopes or covers the bones; and affics 
with pains exquiſitely acute, but inferior to thoſe of tie 
gout ; unleſs when the Perioſteum, or ſome very jen 
ſible membrane, is engaged. It is ſometimes atte 
with a fever, which is generally of the flow, remit 


kind, The pains are not always fixed, or conf 
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to the part firſt attacked ; but wander, ſhoot, and fly 
about, ſometimes with aſtoniſning ſwiftneſs, The 
parts affected are often tumiſied, rarely inflamed out- 
wardly. During the fit, the Patient is ſeiſed with a 
general languor and imbecility, impatient of — 
touched, incapable of motion, at leaſt in the limbs 
ſected. This excruciating and enervating diſtemper 
owes its origine to cauſes ſimilar to thoſe of the gout. 
In the one, a vitiated ferous humidity and a flatulency 
a ſimi- 
Jar method of prevention and cure. After the fit, 
the tone of the fibres is generally more relaxed in the 
Rheumatiſm, than in the Gout ; and after due eva- 
cuation and preparation, the cold bath produces as 
happy effects in the one, as in the other. In both, 
the general relaxation of the fibres is cured, a free 
circulation is promoted, the natural diſcharges ſup- 
ported, and deſired health reſtored and preſerved, by 
cold bathing. | x LY 

$ 461. The antients made free with cold bathing, 
when the morbid ſtate of the juices might ſeem to 
forbid it: Thus, we find, GaLen uſed it with ſuc- 


called from the fits terminating within the age of the 
infect, called the Ephemera, or Day-fly, a natural 
day; but alſo in Putrid and Hectic Fevers, where 
there was no Bowel inflamed or obſtructed. I have 
known Intermittents happily cured by the ſame means. 
It muſt be confeſſed, it is a violent remedy,” and that 
none, but the young and robuſt can well be ſuppoſed 
capable of withſtanding the ſhock of a ſudden im- 
merſion in cold water, when the blood is highly heat- 
ed and rarefied by the febrile motion and the folid fi- 
bres thereby braced and diſtended. They, that can 
endure the ſhock, muſt certainly undergo a f 

and extraordinary change : For, the excretions by the 
Pores, by the urinary Bucts or firſt paſſages muſt in 
al likelihood be greatly increaſed z any of which may 
well prove critical; and, in vigorous conſtitutions, 
lalutary,” $ 462. 
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$ 462. However unfit or hazardous cold bathing may 
appear in feveriſh paroxyſms; it is evident from wh 
has been already ſayed, under the heads of Rheuma. 
tiſm and Gout, that after fevers, when the vice of the 
humors is duly corrected, it. muſt effectually reſtore 
the loſſed tone of the fibres ; and by preſerving that 
tone, prevent all ſorts of fevers, as well as many other 
diſorders. By this manner of acting of water in fe. 
vers, we may conceive how, and for what reaſon, it 
has for ages been deemed the beſt remedy for that moſt 
dreadful fever attending the bitings of mad dogs and 
other enraged animals; which diſtemper is generally 
moſt fatal, when it is attended with the Hydrophobia 
or dread of water, by which it is commonly attended. 
Here, the ſudden and unexpected immerſion in cold 
water powerfully brings on a ſweat, which is the 
principal relief in this ' horrid diftemper. Where 2 
ſweat is not occaſioned, the cold bath is not found ſo 
ſerviceable as the warm. 
$ 463. If I were to enumerate here, the various 
diſtempers, in which cold bathing may be uſeful, this 
would prove rather a courſe of Pathology, than a dif 
ſertation on the uſe of water. Let it ſuffice, that! 
obſerve-in general, that where the preſervation of pre- 
ſent health depends upon keeping the tone of the f- 
bres and the diſpoſition of the cutaneous pores indue 
order, or where the reſtoration of loſſed health is 
to be brought about by recovering the natural tone 
of the ſolids from a contranatural relaxation of their 
fibres, or by regulating the diſpoſition of the pores, 
eſpecially from ſuch a ſtate ; cold bathing is the prin- 
cipal, if not the ſole, remedy. For proof of this, let 


us but conſider the happy effects of this application, 


known to the moſt rude and ignorant of the human 
ſpecies. 

$ 464. Hiſtorians and Phyſicians are agreed, tht 
in the moſt barbarous ages of theſe northern coul 
tries, by which I mean the whole continent of Ger- 
many, taking in antient Scythia and the modern g- 
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yernments, whether popular or deſpotic, of Sweden, 
Norway, Denmark, ö oland, and Muſcovy, : as well 
as theſe our Iſles 3 immerſions and waſhings in cold 
water, from earlieſt infancy to oldeſt age, were the 
common, conſtant uſage, for a great length of time. 
The antient Romans went out of their hot, into their 
cold, baths. Several Indian nations have done and 
ftill practiſe the ſame ; as do the whole people of Fin- 
land, Livonia, and the great, extended empire of 
Ruſſia; where, after warm bathing, they not onely go 
into common cold and ſuperficially frozen water, but 
even roll themſelves in ſnow. The effects by this uſe 
of cold bathing produced, ſhould ſurely be ſufficient 
to reſtore and eſtabliſh the uſe of it among us; fince 
it is obfervable, that not onely the different nations 
mentioned, but our brave anceſtors the Britons, were 
larger and ſtronger, as well as more ſtrait and come- 
ly of ſtature, more long-lived, more healthy, more 
robuſt and vigorous in all. reſpects, - than we or any 
other people, who have not come into and do not 
continue this familiar uſe of cold water, have been 
found in this or any other age. Many men experi- 
ence, though too few obſerve, the happy effects of 
waſhing their limbs and eſpecially their heads in cold 
water. They are much leſs ſubject to catching cold, 
to catarrhs or defluxions upon the gums and glands 
of the mouth and throat; to ſtuffings and runnings of 
the noſe, and the like. And one effect, of import- 
ance enough to demand our utmoſt attention, I appre- 
hend to be owing to the uſe or neglect of waſhing the 
head in cold water: It is a trite obſervation of the practi- 
cloners in chirurgery, in France, and other neighbour- 
ing countries, even where the climate is not much 
hotter than ours, that wounds in the head in gene- 
ral, and often the moſt ſuperficial, are commonly 
deemed, and found upon experience, mortal ; where- 
as, not onely wounds of the face and hairy ſcalp, but 
even thoſe of the meninges or membranes, that inve- 
lope the brain, yea, even with a loſs of ſubſtance, — 
we 
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well as a diviſion or ſeparation of the parts, of ge 
brain itſelf, and that by gun-ſhot wounds, as well 4 
by theſe of cutting weapons, are with us, moſt fe. 
gaently, happily cured. This, I can not think whole. 
ly owing to our colder climate, as the like ſycceſs has 
attended our chirurgeons in the treatment of our 
wounded men in different parts of the neighbouring 
continent. Nor can I attribute it folely to the now 
kaown and confeſſed ſuperiority of out chirurgęons 
to thoſe of France and other countries. I muſt there- 
fore rather incline to impute it to this; that the peo- 
ple of the continent of Europe in general, the French 
m particular, accuſtom themſelves to thick, warm, 
wodllen caps at night, and ſeldom or never bathe or 


later are early taught to look upon the cuſtom, 2 
dangerous and barbarous, and therefore abhor it; 
whileſt our countrymen wear thin linen or no caps at 
all at nights, and, as often, as they waſh their faces, 
waſh or bathe their heads in cold water. In the one 
then, it may be judged, the veſſels of the head and 
brain are more relaxed, and receive a greater influx of 
more heated and rarefied blood, than can be imagin- 
ed in thoſe, whoſe heads are cooled, and whoſe veſ- 
ſels are contracted in their diameters, within due 
bounds, by their cool lying at nights, and frequent 
affuſion Fr cold water in the day. This hint, how- 
ever, I ſubmit to the further enquiry and obſervation 
of the curious, 

$ 465. I ſhall conclude what I have to offer fur- 
ther upon this head, with two practical obſervations of 

conſequence, though too little attended to. 

$ 466. The one is with regard to obſtructions of 
the urinary paſſages, called Iſchuria, the ſuppreſſion 
or unnatural retention of urine. This tormenting dil 
eaſe ariſes from various different cauſes, which may 
be better conceived by conſidering the nature of tis 
excrement and the texture of che parts, by which 1 
is ſecerned and excreted, | 1 160 
| 4 , 


waſh the head in cold water; on the contrary, tie 
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The Urine is a liquid excrement, conſiſting 
* Cbderadle quantity o ſimple aqueous humidi- 
charged with ſuch heterogeneous parts, as are hurt- 
1 to the animal oeconomy. In this, the blood gets 
nut of ſuperabundant faline, oily and terrene parts. 
It is called Lotium, the waſh or ley; for, ſuch it 
proves to the blood, when it frees it from ſuch im 
purities, as it is e of diſſolving. Hence, the 
ſigns of the different diſpoſitions 
mors, upon which health or ſickneſs depend, are col- 
lected from the a e and contents of the urine z 
which, in a morbid ſtate, is found to contain à re- 
dundance of ſalt, of oily or earthy matters, or of ona 
or all of them; when, in the natural, healthful ſtate, 
it is compoſed of juſt proportions of the three, with 
water enough to diſſolve them, {ſo as to carry them 
off with moſt eaſe and ſafety to the economy. 
$ 468. This excrementitious liquor is by a contri» 
vance of ineffable wiſdom ſeparated in the glands, 
called the Kidnies, from the maſs of blood, by ſuch 
ſubtil, fine ſtrainers, as do not admit a ſingle red glo- 
bule of blood, nor any quantity of the ſerum to paſs 
their ſlender tubes, when the thickeſt and fouleſt urme 
gets a free paſſage. 

$ 469. The extreme orifices of theſe ſmall tubes 
open and diſcharge their contents. into one common 
receptacle in each kidney; which, from a funnel- 
formed head, runs, by ſeveral ſmaller canals, into a 
fine, ſlender, pliant, cylindrical tube, called, the Ure- 
tr, and is continued till it opens into the bladder, 
one on either fide, near its neck. 

Ho. The Bladder is a cyſtis or bag of a figure 
nearly oval, or pair-formed ; ſeated in the inferior 
part of the belly of all ſuch animals, as make urine, 
with its bottom uppermoſt, and its mouth or orifice 
dounwards, eſpecially in man; in adult perſons, it is 
ordinarily r of containing about a pint of liquor. 
It conſiſts of three different membranes or tunics, to 
which ſome add a fourth, The firſt or outward mem- 
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brane is à covering, which it borrows from the meg. 
brane, that lines the lower belly, called, the Pente. 
naeum, which extends commonly no farther than the 
bottom or ſuperior part of the bladder. Betwixt thi 
and the inner, or as ſome call it, the ſecond or mig. 
dle coat, a cellular membrane is found, often full of 
far, which is what ſome look upon, as the fourth tu. 
nic. The ſecond or inner coat conſiſts of muſculer 
fibres diſperſed in different directions, but chiefly 
tranſverſe and longitudinal, Under this, is the in- 
ternal, innermoſt or third coat, whoſe inward ſurface 
is covered with a ſoft mucous or gellatinous ſubſtance, | 
to ſoften and guard this receptacle from being in- 
jured or irritated by the urine. The neck of the 
bladder is furniſhed with a membranous canal of: 
cylindrical form, guarded with ſuch a mucous liquor, 
as the bladder itſelf : This tube, called, the Urethra, 
is about the thickneſs or diameter of an ordinary 
gooſe quil, and of different lengths in both ſexes; in 
which it is in common deſtined to diſcharge the urine, 
but in the male alſo to ſerve in procreation. The 
neck of the bladder is alſo provided with a muſcle, 
called, the Sphincter; whoſe fibres make a band, that 
embraces and cloſes the orifice ; ſo that none urine 
can paſs, till its conſtriction be by ſome means re- 
laxed. Th 

8 471. From this ſhort, rough ſketch of the anato- 
my and uſe of the parts, that ſecern, contain and dif 
charge the Urine, together with the notion given of that 
excrement, it can not be difficult to conceive how ob- 
ſtructions or ſuppreſſions of urine are cauſed. Thelc 
may be occaſioned by vices of the humors or of the 
parts; as when the urine is charged with -ſharp ſalts, 
Irritations and inflammations of the parts, attended 
with ſtrangury or iſchury, are brought on; when if 1 
charged with mucous and terrene parts, tartarous 0! 
calculous concretions, the Gravel or Stone, in tht 
kidnies or bladder, are produced ; which can eaſily ob- 
ſtruct the paſſage of the urine through any of - 
| | tubes. 
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tubes. But, theſe are not of the kinds of ſuppreſs 
Gon of urine, that may properly be relieved, by the 
external application of water, eſpecially of cold. They 
are only ſuch, as ariſe from the vices of the ſolid or 
containing parts 3 theſe are chiefly from a too great 
or hard conſtricture of the fibres, eſpecially. of the 
Sphincter; together with a relaxation of the integu- 
ments or a diſtention of the muſcular and other coates 
of the bladder, beyond the power of performing the 
contraction of their fibres, neceſſary to overcome the 
fricture of the Sphincter and propel the urine. 

$ 472. In theſe caſes, which frequently happen, 
and eſpecially in the later, the common ſtimulating, 
diuretic, or urine-forcing medicines, which are but too 
often injudiciouſly adminiſtered, muſt prove dangerous, 
injurious and deſtructive, as they are generally found 
upon experience: Such can but irritate z and irrita- 
tion is more likely to increaſe, than cure or abate the 
diſtreſsful malady. In the one, warm bathing, which 
ſoftens and relaxes the overbraced fibres of the retain- 
ing muſcles, or..of the tubes or membranes of the 
kidnies, bladder and urethra, is generally neceſſary; with 
other helps, which are hardly ever found ſafe without 
it; whereas th often proves by itſelf a ſufficient and ef- 
fectual remedy; In the other, cold bathing, which 
alone beſt reſtores to the fibres and membranes of the 
over-relaxed or diſtended urinary canals and common 
receptacle their contractile power, which is alſo help- 
ed by the preſſure of the water, and the conſtricture 
of the fibres of the outward integuments and muſcles 
of the lower belly, which it occaſions ; is the moſt ſpeedy 
and certain relief. I have often ſeen very old perſons, 
who are moſt ſubje& to this kind of retention of 
urine, and infants, tortured almoſt to death with diu- 
retic and diluting medicines and ſtoved and ſweated 
to diſtraction, by the preſcription of ignorant or miſ- 
taken practitioners; when a ſimple, ſingle immerſion 
n cold water, or even the ſudden expoſing the pa- 
nent to the cold air, has procured immediate relief 
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by a copious diſcharge of long ' retained, and by in, 
Judicious treatment, heated, ſharpened and increaſe 
urine. In theſe cafes, therefore, I recommend, pre. 
ferable to all other medicines, the expoſing the body 
ſuddenly to the cold air, giving cold water to drink, 
and bathing firſt the extremities, and after that, if i 
ſhould be neceſſary, frequently immerging the whole 
body in cold water, which generally brings the deſired 
relief moſt ſpeedily. - 
$ 473. As immerſion in cold water, by helping 
the over-diſtended and over- relaxed parts to contract 
fo as to promote the natural diſcharge of urine thus 
too long retained or ſuppreſſed ; ſo it effectually cure 
that flaccid, relaxed ſtate of the fibres often ſeen in ol 
age and infancy, which cauſes a conſtant or frequent 
and involuntary emiſſion of urine. 
8 474. I cannot cloſe this obſervation, without 
cautioning every body againſt the. pernicious cuſton 
of forcibly retaining and ſuppreſſing their urine, « 
gainſt repeted calls of nature ; by which a total and 
obſtinate ſuppreſſion has been often fatally induced 
This complaint when induced by long-forced, un- 
ſeaſonable retention, often the fruit of miſtaken mo- 
deſty, is ſometimes tedious and difficult of cure. It g 
nerally yields to the ſame means, that relieve ſuppit 
ſion from a relaxation. | 
895 475. The other and the laſt practical obſer 
tion, which I ſhall offer under this head, relates d 
the firſt, the greateſt, nobleſt and moſt importal 
worldly taſk, ſet by the almighty Creator to his cr 
\ tures, Generation or Procreation. —Increaſe and mul 


cept conſtantly entorced by the voice of nature 
feaſon; yet, though diligently obſerved, it frequ* 
ly proves fruitleſs in ſome, from certain imbeciliie 
in either ſex, which may be relieved by the ue 

ſimple water. 03K] 

9 476. Men often prove incapable of procredt” 
from a ſoftneſs and too relaxed a ſtate of the or" 


_ p «4 
Sa xt - * 90 
* - S 8 2 * 
<> * 
YL 
* 


Of WATER. in geheral. 195 
por this, they too frequently have recourſe to rich 
nouriſhing diet and warm and. ſtimulating medicines, 
which at beſt, give but momentary help, and often 
increaſe the malady. Whereas, a plane and more 
lender diet, due evacuation, cold bathing, and regu- 
ar exerciſe, wauld more effectually enable them to 
perform the procreative functions, and make them 
the fathers of an healthful and vigorous progeny. 
64%. Women likewiſe, ſuffer on the gther hand 
from a too delicate, ſoft and relaxed ſtate of the 
fibres, which, by deſtroying . the retentive faculty, 
impedes and prevents conception, or expoſes. them to 
the loſs and peril. of frequent abortions. , For, ſuch 
conſtitutions, there is not a more ſafe and effectual 
remedy, than cold bathing. This ſhould be uſed 
before, and continued for about two or three months 
after conception; bleeding and other proper prepa- 
rations premiſed. And by this means alone, many 
women may be brought to be fruitful mothers, who 
either never conceived - at all, or having conceived, 
never brought forth a living child. 

9 478. One of the many evil conſequences of a 
relaxed and debilitated ſtate of the fibres is a diſ- 
charge of mucous matter from the. urethra; in men, 
which is heightened, by certain infection, to a de- 
gree of virulence, beyond the reach of cold bathing; 
from the womb or vagina in women, in hom it 
is called, Fluor Albus, the Whites. In, both theſe 
caſes, when ſimple, not at all complicated with any 
thing more than what merely ariſes from 2 relaxation 
of the parts, ,cold bathing is found a moſt ſpeedy 
and effectual remedy. 3 D 

9479. It remanęs, that we add ſome directions 
for the uſe of, and proper greparations for, cold 
bathing, and point out. the fit times, ſeaſons and man- 
ner of applying it. M ts | 

9480. They who accuſtom their children, from 
earlieſt infancy, to frequent immerſion or waſhing 
in cold water, will have the comfort of ſeeing them 
O2 Bron 
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grow up vigorous and healthful; and they, v 
obſerve in themſelves the great benefits accruing 
from this ſalutary uſe of cold water, beſides th: 
pleaſure it affords, when thus made familiar, vil 
be induced to continue the uſe and benefit of it 9 
the laſt ſtages of life. Such will be found to eſcqpe 
rickets, coughs, rheums, rheumatiſms, and the k. 
mentable train. of evils, that attends thoſe, who, hy 
too great tenderneſs and warmth in their youth, ar 
rendered feeble and enervate, decrepid and old, be. 
fore half their glaſs is run. They, who are thus er. 
ly inured to the uſe of water, require no pr. 
vious preparation, no particular regard to ſeaſons, 
They waſh in hot and cold ſeaſons alike, and rea 
the pleaſure and emolument. I know a gentlema 
not far from eighty years of age, who, early in lik, 
launched out in trade, and continues it with grea 
vigor, profit and reputation, For many years, thi 
gentleman has accuſtomed himſelf to a ſingular kind 
of cold bath: He ſits or ſtands naked, while a {r- 
vant wraps him up in a ſheet dipped in cold war. 
And continues in this ſome twenty or thirty minutes 
every morning winter and ſummer ; and in return, er. 
Joys the moſt uninterrupted ſtate of health. 
$ 481. But, ſuch as have not been early or long 
accuſtomed to this familiar uſe of water, muſt hay: 
recourſe to it with caution. 
$ 482. 1. Care muſt be taken, that the bowels 
free and ſound ; void of obſtruction, inflammation, dc 
exulceration. | | 
$ 483. 2. That there be not too great a fuln 
in the firſt. or ſecond paſſages. In either of wic 
caſes, proper evacuation, by bleeding, vomiting & 
purging, as the exigency of the caſe, and the circum 
ſtances of the patient, may require, ſhould precede 
the uſe of. cold bathing. 
$ 484. 3. The times for bathing are when the ſo 
mach and inteſtinal channel and the bladder are — 
| | . em j 
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empty; as in A morning, ſoon after the natural diſ- 
charges are made. | 

5 485. 4. The propereſt ſeaſon for cold bathing 
in general, I take to ,be the colder ſeaſons, not the 
hot, which are too frequently recommended, Its 
effects depend upon the conſtitution of the patient. 
t warms the ſanguine and robuſt, and in ſuch, promotes 
verſpiration. The phlegmatic and weak, it cools, and 
obſtructs their perſpirationꝰ. But, in ſuch very deli- 
cate conſtitutions, as cannot bear the ſhock of extreme 
cold, care is to be taken to attemperate the coldneſs 
of the water to their particular caſe and conſtitution ; 
or, after beginning in the warmer weather, continue the 
bathing to, or through the cold ſeaſon, as the na- 
ture and neceſſity of the caſe may require. 

\ 486. 5. No perſon is to ſtay in the cold water 
till it benumbs or thoroughly chills him. And, as 
cold bathing is in general intended as a ſtrengthener, 
the water by its coldneſs and preſſure bringing on an 
| univerſal contraction of the ſolids; this intention 
muſt be fruſtrated by tarrying long in the water ; for, 
then it becomes capable of reſolving and relaxing theſe 
fibres, which it is employed to brace up and ſtrengthen. 

$ 487. 6. Cold, as well as hot baking: is beſt 
adminiſtered in a diſcumbent poſture, as that in 
which all parts of the body are leſt in motion, or 
molt at reſt: For, then the action of the water is 
moſt equal and univerſal ; always obſerving that the 
head be not the laſt part immerged. | 

y 488. The tender and delicate ſhould be forbid- 
den to move or ſpeak much, whileſt they remane in 
the water ; becauſe moving the organs of breathing 
or ſpeech, or any of the limbs, whileſt under the 
additional preſſure of the water, may greatly diſtreſs 
and injure feeble parts. Thoſe, whoſe limbs of 
ingers are apt to be contracted, ſtiffened or be- 


 SancToR1vs de aere et aquis, Aph. I. Aer frigidus et la- 
vacra frigida corpora robuſta calefaciunt, eaque, auferendo ſuper- 
ſuum, reddunt leviora, Debilia refrigerant, eaqus, vincendo ca- 
m, ponderoſiora efficiunt. 
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numbed by the cold bath, ſhould not perſevere j in 
the uſe of it. 
$ 489: Then the coldneſs of the water may be 
occifictally: increaſed at any time by the addition of 
divers ſalts, which ſerve at the ſame time to increaf 
its weight and preſſure. 
F 490: All volatile alcaline ſalts increaſe the cold 
of water; whereas the fixed alcalies cauſe the con. 
trary effect. 
$ 491. The vitriolic ſalts ſlightly increaſe the cold 
of water, alum a little more, borax, more than 
alum, common ſalt more than borax, common ni. 
tre more than ſalt, and ſalt ammoniac moſt of all. 
$ 492. The propottions, the chief of theſe bear to 
one another, as ſet down By M. Van Musscns- 
BROEK *, ſtand thus; 
$ 492. 1. Roch alum pow- Ycauſed no ſenſible 
dered, two drachms added to (change upon mi 
two ounces of water, each of ture, but in about 
the degrees of heat of 44 by \ half an hour fell to 
the Thermometer x 43. 
$ 494. 2. Borax dried an * 
powdered, two drachms added able ed C ay 4 
to one ounce and half of wa- 1 4 Z ge 
ter, each of 45 deg. of heat J ung 0 43. 
$ 495. 3. "> ſalt dried and g 
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fell from 45 to 41 
upon mixture. 


ſenſibly changed 4 


water of the ſame tempera- 
ment and in like quantity 

$. 496. 4. Common nitre or 
ſalt peter, in like proportion $ the niter diffolved 
and of the ſame temperament, J till it fell from 4; 
$497: 5. __ ammoniac y to 31. 
and water in like proportions 
and of the — remmpers- 0 * as 
ment 

$ 498. Thus may cold Baths be hedieated; ther 
eoldnefs and with that, their weight and pref 
increaſed, and other qualities changed according to the 
intentions of the judicious phyfician. 


„ * In Addie, Tranſlat, Act, Acad. del Cimento. The 
$ 497+ 
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$ 499. The vitriols, which are metals, chiefly iron 
and copper, diſſolved in the univerſal acid, and ver- 
digriſe, which is copper corroded: by a vegetable fer- 
mented acid; all increaſe, in ſome degree, the cold- 
neſs of water upon mixture. But, we muſt take 
care to avoid the common error of : imagining, that 
waters impregnated with theſe or any other ſalts, are 
always to be found cold in proportion to the degree 
of ſaturation : For, theſe and all ſuch like ſolutions 
muſt come to the temperature of the atmoſphere, 
or veſſel, in which they ſtand. So that, though 
the cold of water be ſenfibly increaſed upon adding 
theſe ſalts till they be diſſolved; yet, the coldneſs 
ſenſibly decreaſes, in proportion to the warmth of 
the air, as ſoon as the ſolution is completed; after 
which, the heat or cold of the water will depend 
upon other accidents, as before obſerved. 

oo. The judicious will alſo be cautious in the. 
uſe of waters, thus diverſly impregnated ; as their 
effects upon the ſolids and fluids muſt be very diffe- 
rent from that of ſimple water. 


II. Of Temperate, Warm and Hot Baths. 


\. 501. The antients, whoſe experience taught 
them the uſes and virtues of baths in general, were 
moſt exact in the diviſions and diſtinctions of them, 
a well as in the manner of uſing them. In a re- 
gular well conſtituted bath, there were all the con- 
veniencies for ſoftening and cleanſing the ſkin and its 
pores, by ſweating ; by hot and cold immerſion, waſh- 
ing and bathing ; by inunction, friction, &c. 

} 502. An antient bath conſiſted of four principal 
parts, by ſome called the houſes or chambers. 
9503. 1. The firſt was a kind of ſtove, known 
to the Greeks by the names of vroxavro, Hypo- 
auſton, wo] neiov, Promalacterion, to the Latins, 
by the appellations of Laconicum, and Afa*, This 
| Cs. & Cicgr, 
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was compoſed of three cloſe chambers, of convenient 
ſizes, contiguous to each other, all brought to Gif. 
ferent degrees of heat, by means of ſtoves properly 
placed. In the firft of theſe, the air was but tem. 
perately warmed ; in the ſecond, it was rendered 
tepid, or more warm; and in the third, it wa 
heated. | 

$ 504. Through theſe ſtoves, or ſome one or 
more of them, every perſon went into the warm, 
humid bath, without ſuffering the violent ſhock, that 
muſt attend going from cold air into warm water, 
which appears or feels hot, in proportion as the bo- 
dy is before cooled. Here, the change was gra- 
dual, inſenſible and agreeable to the whole oecono- 
my. In theſe ſtoves, the body was by flow and al. 
moſt imperceptable degrees warmed z the humour 
liquified ; the pores and ducts rendered free and 
open; and perſpiration promoted to the wiſhed for 
point. 
$ 505. 2. The ſecond was contiguous to the fir 
and compoſed of a chamber of a convenient ſize, 
in which were three large ciſterns of water of dif- 
ferent degrees of heat. The firſt, of a blood warmth, 
the ſecond, warmer, and the third, as hot as could 
be borne. This was called, by the Greeks, an 
Tiguon, Apodyterion, and T1galngiov, Periaterion ; by 
the Latins, Tepidarium, and Calidarium; though 
theſe appellations were by ſome beſtowed on the firlt 
part of the bath, where the bathers undreſſed. Into 
one or other of theſe, the patient was conducted 
from one or other of the ſtoves, as the nature of Is 
caſe and circumſtances directed. For this, the ſtove 
was juſtly looked upon as a proper, the true pre 
paratory. In this, the hardened, contracted or f- 
gid fibres were ſoftened and relaxed; the humour 
dilured and molified ; obſtructions reſolved, ports 
and other paſſages opened; pains and rigors afſuaged; 
and reſt procured, | 

$ 506. Car 
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6506. Care was taken, that the ciſterns or baths 
were large enough, not onely to contain a body in 
the proper poſture at eaſe, but to admit it to move 
wich freedom: For, though almoſt all motion, eſ- 
pecially that of the cheſt and lungs were prohibited, 
to the tender and weak eſpecially ; yet, it was ra- 
nonally judged expedient, they ſhould not be cram- 
d for room, nor in the quantity of water, on which 
much depends in many caſes, The public baths were 
made large enough to take in numbers at once. 

$ 507. 3. The third part of the antient complete 
bath was another chamber conſtructed like the ſecond, 
contiguous thereto, and furniſhed, like that, with 
three ciſterns or baths, containing ſeverally, water of 
different temperatures. The firſt contained water 
moderately warm, the ſecond, tepid, or ſlightly warm, 
and the third cold water. This was called, Frigida- 
rium, the cooler, or cold bath. 
$ 508. Thus did the antients furniſh themſelves 
with .means to alter their habits of body, by air of 
different degrees of heat, by water of different de- 
grees of heat, and of cold. They prepared their pa- 
tient for the degree of warmth in the water, they 
judged neceſſary for his health, by an appropriate de- 
gree of heat in the Hypocauſton or Stove ; and as the 
tranſition from the cold air, to hot water was rendered 
ealy, familiar and agreeable, by the different degrees 
of heat in the ſtoves firſt, and then in the Tepidari- 
um and Calidarium ; ſo the ſhock to be dreaded from 
the admiſſion of cold air upon a body juſt come out 
of an hot bath, was effectually obviated, by the third 
part of the bath, the Frigidarium or cooler; where 
the patient was gradually cooled, in two baths, the 
one cooler than the other, before he was immerged in 
the cold bath, which was calculated to brace up the 
relaxed fibres, to conſtringe the pores to their natural 
diameters, and to concentrate and retain the native and 
acquired heat, By which, catching cold and all ſuch like 
acidents muſt have been happily prevented. 

$ 509. 
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$ 509. 4. Finally, the fourth part of the antient 
Bath was the dreſſing chamber. This lay contiguous 
to the ſecond and third. It was a cloſe, convenient 
room, in which the Bathers were. dried and cleanſed, 
had their ſkins ſcraped and rubbed, with proper ſcrap- 
ers, . fleſh-bruſhes, and coarſe woollen cloaths, and 
anointed with fit oils or unguents, to keep the ſkin 
ſoft and prevent the waſte of ſtrength by exceſſive 
tranſpiration. After which they dreſſed themſelves in it. 

$ 510. Thus, were the antient greeks and roman 
provided with the moſt ſimple, eaſy, natural, and 
agreeable method of preſerving preſent and re-eſta- 
bliſhing loſſed health, by the different management 
and application of that moſt noble, but, with us, 
deſpiſed and neglected, remedy; cominon water. 
And whoever conſiders, beſides the neatneſs and ele- 
gancy of keeping the ſkin ſweet and clean, the great 
neceſſity of keeping up thoſe great and moſt import- 
tant diſcharges, that muſt conſtantly, in an healthful 
Rate, tranſpire by the pores of the ſkin, the ſupprel- 
fion or obſtruction of which lays a foundation for the 
worſt diſeaſes incident to man; muſt lament the ſhame- 
ful diſuſe of bathing, hot and cold, that prevales in 
our days. | 

$511. Though the antients were thus wiſely fur- 
niſhed with the neceſſary variety of baths under one 
roof; we are not to ſuſpect, that every patient was 
obliged to go through a courſe of all the ſtoves and 
all the baths at once : No ; they were calculated for 
the variety of caſes, conſtitutions, and different ſea- 
fons of the year, that occur; and the patients, accord. 
ding to their reſpective circumſtances, were directed 
to uſe. the one or the other, as it proved moſt expe- 
dient and requiſite. Thus, cold and phlegmatic ha- 
bits were deſtined to the hot ſtove chiefly ; and occa- 
fionally, to the hot bath; dry and hot temperamens, 
to the tepid ſtove and warm bath ; the ſoft and l 
fibre to the cold bath, and ſo forth: For, as the 
ſtoves heated and dried in, different degrees, they coul 
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be ſerviceable in thoſe caſes, where heating and 


| 
_ were the curative indications; Thus, they be- 
-ame fit for the cold and phlegmatic habit, in anaſar- 


cous, oedematous and hydropic caſes 3 whileſt they 


became improper for the hot and dry temperament, 
whether in a natural, healthful, or in a morbid ſtate, 7 
where moiſtening and ſoftening were the onely indiea - 
tions: For theſe like conſtitutions, the ſecond-part of: 
the bath, and likewiſe the third were moſt proper; 
whileſt they muſt have been totally unfit for cold and 
moiſt habits. But, the fourth part was more or leſs 
neceſſary to all, that required any of the others, ei- 
ther for cleanſing, rubbing or anointing the ſkin, or 
for drefling 1n. * 
$ 512. The wiſe practitioners among the antients; 
cautioned all that were to uſe any of theſe baths a- 
gainſt the raſh and indiſcriminate application of them. 
They ſtrictly forbad them to all plethoric, groſs. or 
full perſons, before due evacuations. Becauſe, the 
— of the redundant juices by heat, dry or 
moiſt, and the ſudden and violent impulſes made up- 
on them by the cold bath were alike dangerous and 
deſtructive ; till the fulneſs was by proper means abated, 
and. the humors had full-ſcope to circulate freely al- 
lowed them. They were alſo forbidden to go into 
the Baths with their ſtomachs or lower inteſtines 
charged with food or excrements; leaſt crudities 
might be impelled from the firſt into the ſecond paſ- 
ages, and thereby obſtructions or inflammations form- 
ed. Perſons with weak or obſtructed bowels were 
alſo prohibited the uſe of baths; leaſt a flux of hu- 
mors might be invited or propelled to the debilitated 
bowel, by the hot or the cold bath. And for the like 
reaſon, that perſons uſing the cold bath were directed 
to immerge the head, with or before the reſt of the 
body; ſo, thoſe, who were to uſe the warm bath, 
were cautioned not to dip the head in the warm wa- 
ter; for fear of over-heating, relaxing or re- 
pleniſhing the brain: For, omitting to n, — 
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head with the body, in the cold bath, or immerging 
it in the hot, muſt alike ſubject it to an influx of 
humors, which, in moſt caſes, may prove detrimen. 

tal, if not deſtructive. 
§ 513. As the cold bath may be medicated with 
various minerals, ſo may the hot be impregnated with 
an infinite variety of bodies from the mineral and ye. 
getable creations. Thoſe, medicated with minerals, 
are either natural or arteficial. The natural hot baths 
are called Thermae, and are either ſimple or medi- 
cated. The ſimple are ſuch as conſiſt of pure water, 
whether meteoric or terreſtrial, heated in its paſſage 
through the earth, Of this kind, are the Baths of 
Pfeffer, Schwaldsbadt, Toeplitz or Toepliz, in Ger- 
many, Schlangenbaden and Hirſchbergen in Sileſia, 
and divers others, which equal the pureſt rain water 
in levity and ſimplicity, and whoſe extraordinary virtues 
are onely to be aſcribed to the purity of the waters, 
&c. The medicated natural Baths are ſuch as are 
charged with falts of different kinds, with ſulphur, 
with earths, with metals, and other minerals. As the 
waters of Bath and Briſtol, in Somerſetſhire, of Aken 
or Aix la chapelle, of Borſet, and Chaud-fontaine, 
in Germany, of the Caroline Baths, in Hungary, and 
others, of which apart, in their proper places. 
$ 514. The arteficial medicated Baths are ſuch, as 
are charged by art with various ſalts, ſulphur, &c. 
according to the intention of the preſcriber. Baths, 
medicated with vegetables, are always arteficial, Of 
theſe, there may be an extreme variety of different 
intentions; as emollient or relaxing, tonic or aſtrin- 
gent, &c. All warm baths may and ſhould be rend- 
ered grateful to the patient by the addition of ſome 
aromatic plant, flower, ſeed, or other vegetable ſub- 
ſtance, „ 9 to the caſe; though the great 
ſtreſs is to be layed on the ſimple water alone, to which 
J ſhall confine what I have further to offer on the uſe 
of warm water topically applied, in the relief of in- 
ternal, as well as external diſorders, i 
| | 515 
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$ 515. In order to judge the better of the uſes and 


efficacy of warm baths in the relief of various di- 
ſtempers, incident to mankind, let us firſt conſider 
the mechanical operation of water upon the animal 
(lids and fluids, agreeable to the nature and proper- 
ties of imple water, as before layed down. 

$516. We have already endeavored to explane 
the operation of cold water ; part of which is to be 
taken into the eſtimate of the action of warm; to 
wit, its gravity; though this be decreaſed ſenſibly, vo- 
jume for volume conſidered, in proportion as the wa- 
ter recedes from cold to hot. The other qualities, 
in which the effects of warm water are different from 
thoſe of cold, ariſe by accident from the heat, which 
produces a contrary effect from cold. 

$ 517. It has been already obſerved, that ſolid and 
fluid bodies are condenſed by cold, and expanded 
and rarefied by heat. Hence, the animal fibres, 
which upon immerſion in cold water, are conſtrin 
and contracted ; in warm water, are ſoftened and re- 
laxed, And the animal juices or fluids, which are 
condenſed and propelled from the circumference to- 
wards the center, in cold bathing, are rarefied in 
proportion to the heat, invited from the center to 
the circumference, where the vellels, by being re- 
laxed, have' their diameters enlarged, and therefore 
more readily yield to the influx and rarefaction of 
the humors. The mean while, the pores are freed 
from all foulneſs, ſoluble, or capable of dilution in 
pure water; which the natural diſcharges by theſe -. 
ducts are. And, by the rarefaction of the blood 
and the extraordinary dilatation of the heart and the 
blood veſſels, the pulſe is raiſed, the circulation be- 
comes more vigorous, the heat conſequently increaſed, 
the ſurface of the body grows red; and the pores of 
the ſkin diſcharge their contents, with freedom and 
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F 518. To this, add the gravity of the water, 
At the extreme ſubtility or tenuity of its parts, and 
5 it 
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it will be eaſy eo conceive what effects it muſt pro. 
- duce upon an animal body immerged or | bathed 
therein. The blood, more than ordinary, heated 
from without, may be ſuppoſed moſt, powerfully in 
vited towards the parts moſt heated and relaxed 
But then, the preſſure of the Water, which is calcu- 
lated by geometricians to be eight hundered times 
+ heavier than air, balances, in ſome meaſure, the n. 
refying power, and forces. the blood back again to- 
wards the center, that is, into the great bowels and 
. veſſels, whileſt it dilutes the whole maſs, by the in. 
tromiſſion of ſome of its ſubtileſt parts by the inſor- 
bent pores. Hence, the inteſtine motion of the con. 
ſtituent parts of the blood is conſiderably increaſed, 
by which its viſſidity is broken and reſolveq; cb- 
ſtructions in general, from that cauſe, are removed, 
„und the ſecretions and excretions properly promoted. 
8 319. From theſe mechanical and demonſtrable 
effects of warm water, by its heat expanding the ſo- 
ids and rarefying the juices, by its gravity compreſſig 
the external veſſels, and thereby forcing the blood, 
vin them heated and rarefied, into the heart, lung, 
brain and other bowels, or into the larger interna 
veſſels; the evils x by too hot, and the ge- 
-neral unadviſed or ill judged uſe of warm batis, 
are eaſily accounted for, and from them, judicious, 
: ical-inferences- and cautions' may be drawn. 
8 320. There is nothing of greater importance 

to the patient, for whom warm bathing is found 
proper, nor in which the honor of the preſcriber of 
this bathing is-more concerned, than the- aſcertaining 
the fit times and ſeaſons, the regulating and pre 
mn the tate and temperament of the body, fo 
dathing; the determining the; kind of bath, and is 
temperature preeiſely, together with the ſpace df 
time neceſſary for tarrying in the bath, with due a 
+$ 521. Without the fitifteſt obſervance of tief 
Kautions, miſchiefs- infinite] muſt enſue. Thus, 


find 
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1 unfit ſubjects, or the beſt prepared, upon going 
ws NT baths, or tarrying too long in 5 
aracked with head-aches, even to a frenzy: "with 
anxiety and. palpitation of the Heart, with faintiti 
ind ſwoonings, . &C. "Theſe complaints, or ſome 
them, are always likely to attend ſoft, delicate con- 
ſtiutions, with related fibres; eſpecially, if the 
bach be too hot. Spch as are ſahguirie and grofs, 
with the inteſtines and other bowels full, muſt be 
lable to obſtructions, inffammatiòns, fevers, con- 
tinual or intermittent, with variety of other diſor- 
ders depending upon the particular circumſtances df 
the health and habit of body, upon the Teaſons "of 
the year and - the nature and temperature of the Wa- 
ter. The more compound the water is, eſpecially 
uh aſtringent, ſtyptic ar abſorbent matters, uch 23 
alum, vitriols or earths, Which e coltipate 
qr clogg the pores ; the more ſubject ll the 
tients be to fevers. An obſervation, Which Thowld 
make men moſt cautious in the uſe of baths,* whoſe 
waters are loaded with ahy of theſe” mivietal mar- 
ters; as. the Caroline baths in Hungary, Bürs in So- 


ce + 


$ 522. Hence, every judicious perſon Will with 


of life; ſo is it alſo preferable to all Gthers for warm 
baths.; except, where the additional force of à ſubtil, 
mineral ſpirit, of ſubtiliſed ſulphur or its elements, 


ſuch as are found in the natural Thermae, or may be 


ed expedient for particular purpoſes and in extraor- 
dinary emergencies : For, whatſoever is fbund ca- 
pable of obſtrufing the firſt and great intertion of 
warm bathing, ſoftening and relating the fibres in ge- 
neral, particularly thoſe of the ſkin and its pöres, 
Which are cleanſed and opened thereby, and prepared 
| to 
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 merſctſhire, "thoſe of Botſet near Aken, and the 


or ſome alcaline or other feſolvent and *deterfive falt, 


_ occalionally added in fadtitious baths, may be judg- 
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to yield their contents by. ſweat and tranſpiratio, 
whatever, I ſay, is found repugnant to theſe inten: 
tions, renders warm bathing of none effect, if not 
perilous. This is eaſily conceived, upon conſidering 
ſome of the infinite variety of evils, that neceſſary 
attend the obſtructing the pores at any time and in 
any manner; eſpecially, at ſuch times, as the blood 
is greatly heated. Thus, the common diaphoretic 
or ſweating medicines prove injurious and often de. 
ſtructive, by their heating the blood, when the pores 
are not diſpoſed to open and yield their contents, 
Hot or warm bathing muſt heat and rarefy the juices, 
as well as expand the ſolids. The pores muſt at this 
time be greatly diſtended or relaxed; and conſe- 
quently, if the water be charged with aſtringent, 

Trying, terrene bodies, the pores may be ſo clogged 
and obſtructed therewith, as to counteract the warm- 
ing and ſoftening quality of the bath, and thereby 
prove of extreme evil conſequences. 

$ 523. Though bathing may, at firſt ſight, be 
looked upon, as in ſtrictneſs it is, a topical applica 
tion; yet, as no topical medicine can be ſo circum- 
ſcribed in its operation, as to affect the outward 
parts, to which it is immediately applied, onely; 
ſo none outward application more ſenſibly affects the 
internal parts, even the univerſal frame, than warm 
bathing. And when we come to conſider the vaft 
variety of internal, as well as external maladies, for 
which this moſt ſimple, yet powerful application, 
has been found an approved remedy, from the ear 
lieſt ages of the healing art; we ſhall find, that al 
our modern boaſted improvements in anatomy, 
phyſiology, and in the mechanical accounting for the 
operations of medicines, will appear in judgment 
againſt us, and reproach us for our ſhameful negk& 
of one of the moſt effectual remedies, with which 
bountiful nature or human art has furniſhed indigent 
mortals. 

. | 8 52 4+ The 
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| $ 524. The general eſtimation and uſes of warm 
water, among 'the antients, may be conceived. from 
the authority of the 6REAT FaTHER: of the medical 
art; who in his aphoriſms tells us, that warm water 
ſoftens the ſkin, attenuates the humors, aſſuages pain, 
mitigates rigors or contractions, convulſions and dif- 
tenſions of the nerves, or contractions of the ten- 
dons, and cures diſorders of the head *. 

$525. This grave authority is followed by that of 
ARIS TOT EL, VITRUVIUS, PLINIUS, CARDANUS, Ga- 
LIN; ARETAEUS, TRxALLIAN Vs, CElsus, PLATERUS, 
PR. ALyinUS and many others, to which the great 
HorxrMan > adds no ſmall weight. Beſides, every 
man of ſenſe and judgment approves it; yet, to our 
hardly delible reproach, the jokes of the ignorant vul- 
gar, who deſpiſe every thing common or known, and 
who are to be fed upon ſecrets and myſteries; or the 
idle ſneers of an humorous ſatyriſt, are enough to ex- 
clude it the book of modes, and of courſe, to caſt 
it totally out of practice. utes A 

F 526. Let it be mine ungrateful taſk to ſtem this 
torrent, and ſtrive to oppoſe ſuch of the potent liv- 
ng practicioners, as have run into this ſhameful ne- 
glect of the beſt of remedies, with common reaſon, 
not the farcical faſhion, that has long disfigured the . 
fair face of phyſic. In this unequal conteſt, I ſhall be 
allowed to take to my ſeconds ſome of thoſe illuſtri- 
ous dead, whoſe works have made them immortal, 
however their precepts and example, in this inſtance, 
come to be neglected in our days. | | 

9527. From the mollifying and relaxing power 
of warm water, mentioned in. the late cited aphoriſm, | 
together with its quality of diluting, attenuating, and 
aretying the juices z its extraordinary efficacy in af- 
luaging the pains of inflammations, in reſolving and 


; ' Calidum, ſeu Therma, cutim emollit, attenuat, dolores tollit, 
ug * convulſiones, nervorum diftentiones mitigat, capitis gravis 
| 18 * & c. Hirroc RAT. ſect. v. aphor. 22. | 

De balneor, aquæ dvlcis uſu in aſſect. internis, 


reliev- 
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relieving diſtentions, contractions, ſpaſms and conyy. 
fions, in warming and invigorating cold, emaciael 
and paralytic limbs, is derived. | 

$ 528. Many and innumerable are the ſervices, thy 
warm water, outwardly applied, may effect in yy; 
ous diſorders and diſtreſſes of the human body, 

$ 529. In hard and difficult child-bearing labon 
where from the extraordinary ſize of the infant or the 
inordinate conſtriction or rigidity of the parts, whe 
men have recourſe to the moſt violent meaſures, ſuch 
as threaten the deſtruction of both infant and mother, 
warm bathing might ſo ſoften and relax the fibres, at 
bring the moſt ſpeedy relief to both. Had due re- 
gard been payed to this moſt ſafe and rational practice, 
there would be leſs occaſion for horrible inſtrument, 
or the herculean ſtrength, now aſſerted to be neceſlyy, 
and there would be fewer dreadful diſaſters, than we 
daily ſee or hear of, in the modern maſculine practice 
of midwifery. 

$ 530. The like eaſy ſuccor might be afforded in 
the ſuppreſſion of urine, or in that of the menſtul 
or habitual hemorhoidal diſcharges, when ſuch ark 
from an undue tention or conſtriction of the parts, o 
a-viſcidity of the juices. Warm bathing ſo ſoften 
and relaxes the fibres, as to inlarge the diameters d 
the veſſels; and while it dilutes and atrenuates tit 
Juices, by its preſſure upon the external parts, it pie 
mores the propulſion of noxious matters by the pit 
per emunctories. For all theſe like caſes, univerid 
bathing is not neceſſary ; the half bath, otherwiſe a 
ted, Encathiſma, Inſeſſio and Semicupium, is fuficr 
ent; in which the patient ſits up to the navel or reg 
of the ſtomach in warm water, the ſuperior parts 
ing kept dry and covered. 19270 

$ 531. There is another kind of partial bathing &. 
lebrated for its great efficacy in the relief of heavy and 
acute pains of the head, inflammations of the ©*% 
dry and convulſive coughs and aſthmas, hy pocht 


driac and hyſteric melancholy, palpitation of 25 
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cholic, &c. by the beſt practicioners, antient and mo- 
dem. I mean the Pediluvium or Lavipedium, the 
bathing the feet in warm water; by which the pores 
of theſe extremities are opened, the fibres ſoftened 
and relaxed, the diameters of the veſſels inlarged, and 
a flux of humors invited or derived to theſe extremi- 
ties, to the relief of the more noble parts oppreſſed. 
Vet, this admirable method of practice, which has its 
foundation in true phyſical reaſoning, and is confirm- 
ed by the experience of ages, is now more frequently 
abuſed by old women and. nurſes, than recommended 
by regular phyſicians ! | 

$ 532. But, the greateſt efficacy of warm bathing 
is found in violent conſtriction or coſtipation of the 
pores of the ſkin or the excretory ducts and paſſages, 
attended with contractions, diſtentions, ſpaſms and 
convulſions, with extreme pain. 

$ 533. In theſe caſes, warm water brings the ſpeedi- 
eſt relief, and that for the following among many ob- 
vious reaſons ; W NA, 

$ 534. The ſkin, as has been before obſerved, is 
the common integument or covering of the whole 
body. It may be looked upon, as the common emunc- 
tory : For, we can conceive no webb, that has more 
perforations or pores, than the human ſkin. Through 
theſe, there is a conſtant uninterrupted diſcharge, which 
ſurpaſſes in quantity all the other diſcharges of the bo- 
dy, and on the regular performance of which the health 
of men does eſpecially depend. This diſcharge, in 
the moſt healthful ſtare, is of a greaſy, clammy nature ; 
lable, if not frequently rubbed or waſhed off, to cauſe 
chings, eruptions, excoriations, to ſtench and putre- 
faction, and to clogging and obſtructing the excre- ' 
tory ducts or pores z which are as ſo many common 
ſewers to a city, to carry off redundant humors, which 
retained, muſt turn to putrid filth and naſtineſs. 

' I 535. The worſt diſorders, incident to man, de- 
nve their origine from the later cauſe; to wit, ob- 
kructed perſpiration. Our firſt eare then ſhould be 
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to preſerve this diſcharge in due regularity, or to te. 
ſtore it, when by any means ſuppreſſeec. 
F$ 536. This, in many caſes, is moſt effectual 
done by the rational uſe of warm bathing 3 dy which 
the diſcharge is kept up, the ſuppreſſion removed er 
obviated, and thereby the train of evils attending the 
ſuppreſſion, cured or prevented, © 
$ 537. The operation of warm water, in this and 
the like caſes, may be accounted for, from what h 
been already ſayed, particularly in treating of the nature 
and properties of water: It muſt diffolve and waſh away 
the perſpirable matter, and thereby remove the ob- 
ſtructions of the pores ; it muſt ſoften and relax the 
fibres, dilute and thin the fluids, promote a free and 
regular circulation of the blood, increaſe its motion, 
and promote the | ſecretions and excretions, in which 
the cure of theſe diſorders conſiſts. 
858 $ 538. As there is nothing more conducive to the 
health of man, than the keeping up this diſcharge, 
whoſe retention is found ſo noxious ; the great and 
remarkable efficacy of warm bathing in promoting it, 
and thereby preſerving or bringing about the moſt {# 
lutary depuration of the juices, will appear from con- 
ſidering the effects it produces in ſundry diſtemper: 
ariſing from a morbid ſtate of the juices and the ſup- 
preſſion of the cutaneous diſcharges. 

8 539. Many chronic and moſt acute diſeaſes are 
brought on or aggravated by obſtructed perſpiration: 
Nor can any of them be effectually cured, without re- 
ſtoring this moſt neceſſary diſcharge. | 

$ 540. In moſt Fevers, the antients had recoutle 
to warm bathing. But moſt eſpecially in the intet- 
mittent, in which they preſcribed them, eſpecially inthe 
intervals, and upon the decline of the paroxyſm. Tit 
reaſon for this falutary practice, which is authoriſed 
by Hirrocxarzs, Galzx, and Cxisvs, may vel 
be collected from what has been before ſayed ; 25 tie 
Juices are found viſcid and ſizy, the circulation 
danguid, and the perſpiration ſuppreſſed or * 
0) | c 541. 
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$541, In burning and continual fevers, warm 
bathing was recommended, once and in the beginning 
of the acceſs, by ſome of the beſt Feen among ä 
the ancient Greeks“. 

5542. The Bap be like practice: For, 
ve are told, that the uſe of warm bathing was com- 
mon and familiar to that people in all fevers, whether 
ardent, putrid, continual or intermittent; with excep- 
tion to the peſtilential onely; but, not ſo much upon 
the commencement, as towards the decline of the 
fevers ®. | 
9543. TRALLIAN greatly eee bath- 
ing in tertian fevers; eſpecially in hot and dry habits 
of body, and before the concoction of che morbid hu- 
mours is performed. 

9544. GALEN recommends it alſo in the like caſes 
and upon the ſame conditions; and ſays, that! it c- 
not annoy, if it be adminiſtered twice a day. 


\ 545. Ceisus is of the ſame opinion; EN wi 


commends the bathing, the firſt day, the fever inter- 
mits ©, 

$ 546. Hoxrman confirms this ed of practice; 
eſpecially, after clearing the firſt paſſages by aperitive, 
ſaline medicines; wiſely and juſtly judging, that the 
morbific, febrile matter can not ſo effectually be diſ- 
_ by any other emunctory as by the 1 of 

ſein ?. 

9545. Winne uſed warm bathing with ſucceſs 
» _ fevers, on the =__ LIND preceding 

bY) ne 

\ 548. But, the Father of phyſic inculcatts this 

ge caution, that bathing” be not en in the 


acceſs, or during the paroxyſm s. 
$ 549. The uſe 22 — a practice, this ſup- 
aw Up the- beſk reg ne muſt be evident to 


1s 
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every man endued with common ſenſe and a come 

petent judgment in phyſic; yet, we unfortunately fing 
$ 550. But, theſe kinds of acute diſeaſes are ng 

the onely maladies, whoſe malignity is beſt carried o 

by the pores of the ſkin: For, warm bathing i; 


{till found moſt univerſally effectual in the relief of 
chronic diſtempers. | FTE 
8 551. Before we come to give inſtances of theſe, 
I ſhall mention one kind of acute diſeaſe, for which 
bathing is found the moſt effectual remedy. I mea 
that moſt dreadful of all fevers, which attends the 
bite of mad dogs and other inraged animals, and is 
attended at the ſame time-with an inſatiable thirſt and 
ſuch a dread of water and other liquors, as occaſions 
| horrors and convulſions at the bare ſight of any of 
them. This ſtage of this moſt horrible and ſhocking 
diſorder is called, the Hydrophobia, or dread of water, 
And for the cure of it, ſudden and unexpected im. 
merſion, and long detenſion, in cold water has bern 
recommended from earlieſt antiquity as the ſole reme- 
dy *. After which, the patient was to be rubbed witi, 
or immerged in, warm oil, and then diſpoſed to ſweat 
by covering up cloſe in warm bed and giving rich 
en cordials, in which the cure cot 
$ 552. But, though cold water might well produce 
this effect; yet, it certainly was more likely to be ſpet- 
dily and completely performed by warm water. And 

accordingly we are informed by CzLsvs, ng 
ſon, bit by a mad dog, was immediately carried to 
a bath, where he was bathed and ſweated, as long 8 
his ſtrength would admit; leaving the wound open, 
for the freer diſcharge of the malignant matter 
Then, as the moſt ſoyercign antidote for all poilons 
they gave him plenty of rich, generous wine. And 
having continued this courſe for three days, tl 


+ Cers. Lib. v. c, Xxv. Sep WNERTUS, Hitoanvs, and al 
che practical writers. Alſo 5 460. : 
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jodged the patient cured. But, what ſeems to counte - 
nance the warm, in preference to the cold, bath, we 
bare from the ſame authority: For, Czlaus in the 
ſame book and chapter tells us, that if any diſtreſs to 
a delicate body was apprehended from the cold bath, 
which ſometimes brought on diſtentions of the nerves 


or convulſions, and the death of the patient; to pre- 


. 1 2 - 


vent this, he was to be immediately after the cold, 
e, bathed in warm oil. Which ſhews that warm bath- 
> ng is more ſafe and effectual than colc. 


$ 553. In confirmation of this practice, Horr- 
wan * cites a caſe, communicated by a certain Ger- 
man phyfician, to this effect: A mad wolfe ran out 
numbers of unfortunate men in 


conſiderable time, in order to prepare 
plentifully, and this proceſs for feveral days 
fucceflively; which was at attended with the de- 
red ſucceſs. By which we ſee, the cure of this viru- 
(ent fever, as well as that of others, was effected by * 
loftening and relaxing the ſolids, cleanſing the pores, di- 
luting and attenuating the juices, inviting them from 
the center to the circumference, and cauſing the ma- 
ignity to be thrown off by ſweat. n n * 

9554. When we conſider the immenſe quantity 
of ſordid and offenſive matter, that is caſt off by the 
pores of the ſkin in ing, we ſhall ceaſe to wonder 
at the variety of diſtempers, as well chronic as acute, 
viich are remedied by warm bathing. - 

\ 555. There is hardly any human ſkin fo clean, 
* not to foul a large quantity of warm water, upon 
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bathing in it. And a bath, once uſed by the cleaneſ 
perſon, is very apt to corrupt and putrify. In baths 
uſed by ſome perſons, a groſs fat ſubſtance has been 
found afloat, in ſuch quantities, as to be capable gf 
being collected like fat upon broth. Of this kind. 
ſome remarkable hiſtories are given in the Miſcelanez 
Naturae curioſa. I ſhall here onely recite two *. The 
one, of a woman, who after having tried all other 
remedies in vane for a 2 in her loins, at length 
had recourſe to warm bathing, by which ſhe was hap- 
pily relieved. And a groſs fatty ſubſtance was always 
found floating on the bath. The other, of an hypo- 
chondriac perſon, who upon bathing made the water 
fmell moſt offenſively, and left a groſs, thick, black 
ſcum afloat on it. Theſe daily increaſed with ſuch a 
degree of acrimony as bliſtered the bather or atten- 
dant's hands; till at length, the diſcharge ceaſing, 
the patient was relieved from his complaints. And 
the celebrated Vol ckKAMERRus tells us of a woman, 
whom he cured by the ſame means; who diſcharged 
a conſiderable quantity of this kind of filth every day 
in the bath. | n Nele 

$556. It is certain, none other known medicine could 
ſo effectually bring away this noxious filth, through the 

es of the ſkin, as warm water; wherefore, in 
all caſes, where a diſcharge of that kind is to be pro- 
moted, warm bathing muſt prove the moſt ſafe and 
effectual remedy. a 1 

$ 557. Gouty and rheumatick paroxyſms are the 
moſt painful and diſtreſsful, when the patient or patts 
affected do not ſenſibly perſpire; and the diſtreſſes art 
always mitigated by gentle ſweating. Nothing ſoone! 
takes off the tention and criſpature of the fibres ad 
aſſuages the attendant pain; nothing cleanſes and opels 
the pores and diſpoſes the patient to a mild and gent! 
ſweat, ſo effectually, as warm bathing. ' Conſequent!y, 


z Decad. II. Ann. vi. Obſ. 230. 
Hor ruax, Trad laſt cited. 
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i well deſerves the attention of phyſicians in theſe in- 
E 558. Scorbutic complaints of moſt kinds are ag»; 
gravated, if not induced, by obſtructed perſpiration. 
The rational cure of every ſtage of this diſorder, eſ- 
pecially that attended with acute pains. in the limbs, 
conſiſts in diſpoſing the humors for diſcharging the 
morbid matter by the pores of the ſkin, This is done. 
by dilution with ſimple water, warm bathing, and the 
uſe of acids and other diaphoretics. | '- 4+ 
$ 559. The laſt ſtage of the venereal evil, that 
moſt foul, noiſom and excruciating diſtemper, in 
warm climates, where tranſpiration is moſt free, is 
much leſs noxious and diſtreſsful, than in theſe nor- 
thern regions, In Italy and other countries, where 
they have plenty of natural baths and. ſtoves, many 
men keep this diſtemper moderate during their whole 
lives, by a courſe of warm bathing and ſweating, 
performed once or twice a year. And it is certain, 
that with us, it is never ſo well cured, as by thoſe 
practicioners, who determine the morbid diſcharges 
moſt by the-pores of the ſkin, by the means of warm 
baths and ſtoves, Nor, do I believe it can ever be cer- 
tainly cured, but by theſe means, and upon theſe princi- 
ples. How many wretches do we daily ſee harraſſed 
to diſtraction and. almoſt to death, often reduced to the 
worlt hectic ſtate, by long, teadious and violent ſaliva- 
tions; yet, after a few days reſpite, again tortured with 
the ſame pains and other direful ſymptoms, for which 
they were forced to undergo. this moſt ſevere and un- 
natural regimen? Some of theſe unhappy ſufferers, we 
ne from ſome. ſordid cell, contentedly hug- Mi 
ing himſelf upon the happineſs of his cure; when, in 1 
lels than a month, all his former complaints rage . 
with, mare. than double fury. If ſuch fall into the 
hands of the injudicious, they are again put into an 
other mercurial courſe, in which they rarely meet 
mth better ſucceſs; except, in having an end put to 
al worldly evils by death. How are they then — 
C = 


— x . a «= 07 2, on I ww 8 


fa 7 — 8 — << ho . *Xt# 


WG Foo = , e XD 


218 Of WAT EIA in general. 


' cured, before matters are brought to this laſt ente. 
mity ? By bathing and ſweating onely ; without which, 
the body can never be effectually prepared for a mer. 
curial courſe of any kind; nor can that courſe be 
duly completed without cloſing it by frequent bath. 
ings and ſweatings, which are ſometimes properly 
and neceſſarily in during the courſe. T 
we ſee patients, which after one, two and more ſaliva- 
tions and divers drenches with mercury in vario 
other ſhapes, in order to vomit, purge or ſwear, to little 
or no good effect; upon falling into the hands of the 
judicious, cured by warm bathing, gentle ſweating, 
and the uſe of a few ſweetning, which are all diapho- 
retic, medicines. Hence, it ap that warm bath- 
ing and ſweating is in itſelf a palliative, if not a rs 
dical cure for the pox ; that it is the beſt preparative 
for a mercurial or other diaphoretic courſe, and that 
when ſuch a courſe has been puſhed to the utmoſt ex- 
tremity ; ſome of the old leaven of this foul diſeaſe 
— y remanes in the maſs of humors, which can 
ſt be expelled, by the pores of the ſkin, duly diſpoſed 
for ſweating, and cleanſed by a proper warm bath. 
8 560, There are no chronic diſorders more rife 
among us, and which, after a certain ſtanding, are 
more rarely relieved by medicine, than Hyſteric, 
Hypochondriac and Maniac affections. Yet theſe, 
F apprehend, may be greatly helped, if not often | 
happily cured, by the judicious application of water 


= F 


internally, as well as externally. . 

8 561. The ſufferers under theſe melancholy dis 
eaſes are more or leſs ſubje& to indigeſtions, obſtruc- 
tions of the natural diſcharges ; not onely by the pores 
of the ſkin, but by the other emunctories; as well a 
to 7 ng ET of the menſtrual or habitual hemorhoi 
dal fluxes; to an unnatural conſtriction or coſtipaton 
of the bowels, of the inteſtinal channel in particular; 
with an interruption of their vermicular motion, 
with ſpaſmodic contractions and convulfions, * 


* — - 
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time with obſtructions of the liver, ſpleen, panerłas 
and meſſenteric glands, 4 149 ELK 64 s Std} + 2 
$ 562. From the Irritation, com p | 
tion and other diſtreſſes, theſe * 5 2 
vous parts, of moſt exquiſite ſenſibilty, muſt ſuffer 
in theſe circumſtances, the whole nervous ſyſtem muſt: 
ſooner or later be affected ; every juice muſt degene 
rate, every function be interrupted, if not obſtructed. 
5563. If theſe diſtempers commence from thoſe 
qiſorders in the firſt paſſages and other lower bawels,. 
our firſt care ſhould bi al reſtore matters to rights in 
theſe parts. And it is clear, that nothing can be 
thought or found ſo effectual in mollifying and relax- 
ing the indurated and criſped fibres, in reſolving the 
unnatural conſtriction, coſtipation, obſtruction and 
compreſſion of the inteſtinal bowels and glands, and 
in aſuaging pains, ſpaſms and convulſions in theſe 
as warm water internally taken and external- 
ly applied in baths or ſemicupia. By theſe, a freer 
and more equal N with all its conſequences, 
ly reſtored ; and the brain, which was op+ 
the influx of the whole erude maſs, is re- 
leved by the invitation or derivation. of the humors 
towards the belly and lower extremities; whoſe veſſels, 
in the diſordered ſtate, were incapable of receiving 
a due proportion of the blood, eſpecially thoſe oſ the 
limbs, whoſe veſſels are commonly conſtringed, in theſe 
caſes, by an unnatural coldneſs. 1 22 * 
964. In theſe circumſtances, we frequently ſee 
the moſt violent pains of the head relieved by a pe- 
diluvium or bathing of the lower extremities in warm 
water. And in the fair ſex, when uterine obſtructi - 
ons bring on, with pains in the part firſt affected and 
contiguous bowels, convulſions and even epilepſies; 
they are often cured by the judicious uſe of warm 
bathing alone, and can ſeldom or never be cured 
Without it: For, if this be not premiſed, moſt hyſte- 
ne and deobſtruent medicines may not onely frequent- 
ly fail in their effects, but often prove dangerous _=_ = 


are happi 
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deſtructive. But, after the fibres of all the ſolids ad 
the juices are, as before explaned, altered by warm 
bathing ; after the lower bowels are relieved from ther 
conſtriction and compreſſion, by this means; not one. 
ly in hyſteric, but in hypochondriac affections; then, 
not onely all the appropriate officinal remedies are gi. 
ven with the utmoſt ſafety and deſired ſucceſs, but 
the mineral waters, particularly the chalybeate, ex- 
ert their power and efficacy moſt remarkably, moſt 


. 


happily. : 

8 565. Warm bathing, for the like reaſons, had 
long been an eſtabliſhed and approved remedy amongft 
the antients, in all kinds of Mania or madneſs; though 
in this, as well as other reſpects, it has become ſo much 
neglected by the moderns. 

8 366. TraLLianvs recommends long and frequent 
warm bathing, eſpecially during the ſummer ſeaſon, 
in melancholy madneſs *. 
8 567. ArETaAEus adviſes warm bathing in the 
ſame complaints, and upon the like principles, with 
thoſe we have layed down. * 
8 568. Of the ſame opinions are CaLIus Au- 
RELIANUS © and PROSDER ALPpinus *. The former of 
which ' recommends the natural nitrous baths, thoſe 
eſpecially, that are inodorous and inoffenſive to the 
brain ; the later recommends univerſal bathing, but 
particularly, the pumping warm water upon the co- 
ronal ſuture ;. by which, he ſays, many were happily 
cured; yet, it is a practice, not quite agreeable to 


* Dulcium balneorum uſus, fi quid aliud, melancholicis opits- 
Jantur : Et paulo poſt Agri in balneo morentur diutivs, ac 
in cal dum deſcendere cogantur, omnino etiam, ſi aeſtas fuerit, u 
eo diutius de fideant. Lib. i. p. 107. | 2 

b Melancholicos in aquis ſponte calidis ſaepe commorari, necel 
ſe eſt ; rarae enim & molles ad aegritudinis remiſſionem maxime 12 
ciunt, verum ſiccae & tenſae, melancholia laborantibus, carnes ſunt. 
Lib. vii. m. 134. a 14 
| © Motrb. chron. Lib. i. p. 335. - De Medic, Egypt. P. 115. 
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inciples, upon which warm barhing is in gene- 
e in diſorders of this clas. 
5569. The diſorderly, conſtringed and obſtructed 
tate of the bowels of the lower belly, which caufe or 
gravate hyſteric, hypochondriac or. melancholy af- 
#tions, are not the onely complaints, in theſe parts, 
for which warm bathing proves a ſovereign remedy : 
For, it is not leſs effectual in all violent Br ing pains, 
convulſive and nephritic cholics, and all ſuch diſor- 
ders as ariſe from a dry, tenſe or coſtipated ſtate, 
where there is no violent inflammation attended with, 
aplethora or fullneſs; in which caſe, veneſection ſhould 
be premiſed to warm bathing. By this means, the 
eaſy propulſion not onely of hard or indigeſted mat- 
ters, of long-retained and indurated excrements in the 
inteſtinal channel is promoted, but the diſcharge of ſa- 
bulous or calculous concretions in the ureters or ure- 
thra is happily facilitated, by the ſoftening, relaxing 
and dilating the gee. The operations of the 
bath in all theſe like caſes are aſſiſted by the internal 
uſe of warm water in ſoftening apozemes and brothes, 
or mixed with oils and ſome gentle ſtimulating, neu-. 
ter ſalts, or ſoap. ras 
\ 570. This method, in this ſort of nephritic diſ- 
orders, is not onely countenanced by the beſt writers 
and practicioners amongſt the moderns, but has been 
early in uſe among the antients; as TRALLIANus and 
ARETAEUS * teſtify ; particularly the later, who recom- 
mends, in ſuch caſes, the ſemicupium, which almoſt 
nſtantly eaſes the excruciating pains attending the ob- 
ſtructions of ſtone or gravel in the tender, membra- 
nous paſſages; provided the water be not too hot, 
and the patient too full and ſanguine; in which caſes, 
it may be hurtful, without due evacuations, . and other 
neceſſary precautions. PITTS IN 
y 571. Thus, we ſee what a vaſt number of dif- 
tempers, external and internal, acute and chronic, 
may be relieved by the methodical uſe of water in 
farm, as well as cold baths, To which may be added 


F. 543 & ſeq, F. 18, "his 
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this uſeful remark, that by warm water pr y 
lied, the operations of many of the molt pg 
ean medicines are at the ſame time mitigated ad 
rendered more efficacious. Thus, for example, all the 
powerful ſudorifics exert their force with more mild. 
neſs and efficacy, upon having the humors thine 
and rarefied, and the ſolids ſoftened and relaxed, than 


they could otherwiſe do; without this preparati 
they may heat and diſtreſs, but may fail of 0 


- ing ſweat ; whereas, after it, they can neither offend 
nor fail in the effect. = £ 
9 572. The antients, with great wiſdom and judg. 
ment, premiſed warm ing to the uſe of their helle- 
bores and other draftic purges and vomits ; by which 
they not onely obviated the pains and ſpaſms, which 
might otherwiſe attend the uſe of theſe harſh and 
rough- operating medicines, but more effectually pe- 
pared the ſolids and fluids to throw off peccant and 
morbid matters, with the greateſt eaſe and ſafety. Al 
courſes of mercury, whether for promoting ſweat ot 
falivation are rendered much more ſafe and effectuil 
by warm bathing. Nor can ſuch a courſe be with pro- 
priety inſtituted or finiſhed, in any caſe, without fre- 
quent bathing before and after it: For, by premiſing 
bathing, the ſolids and fluids are moſt effectually di- 
poſed to receive the impulſes of this moſt active, pov- 
erful remedy, and to diſcharge the morbific matter, 
of whatſoever nature it be, by the common emunttory, 
the ſkin; by which, the violent and often dangerous 
influx of ſaliva upon the glands of the mouth and 
throat, is moderated or obviated, at the diſcretion of 
the judicious preſcriber. | 
8 573. The evil effects, that attend chalybeates in 
female obſtructions and hypochongriac caſes, and.thoſ 
of Peruvian bark, in intermittent diſorders, wher 
they ſometimes cauſe a moſt violent conſtriction 
or coſtipation of the bowels, with ſuppreſſion af 
other natural and neceſſary diſcharges, may be pie 


vented 
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vented. or relieved. miniſtration, of 
warm bathind . 

$ 574+ ] 
ſome nece 
uſe of baths. ee ee. Savers 
5575. 1. The proper ſeaſons for courſes. of bath» 
ing are the warm months of the year, . thoſe very 
months, when the modern practicioners ſend away 
their opulent, as well as other, patients from the baths, 
and make room for the neglected beggars to meet 
with cures, which this ill-judged practice denies to 
the rich. But, of this, more in its proper place. Here 


ett it ſuffice to ſay, that as cold weather is the beſt 


ſeaſon for cold bathing ; ſo is warm weather the beſt 
ſeaſon for warm bathing. For, imple warm baths, 
ſince the time of GaLen *, were Jooked upon as hu- 
mecting and cooling. Though, notwithſtanding, ei- 
ther may with due care and caution be applied in any 
ſeaſon, 10 in our temperate climate. It is cer- 


tain, that cold bathing does moſt ſervice to thoſe 
whom it warms, and warm bathing is moſt effectual, 


where it cools, rather than heats. Both are deſireable 
then, at different ſeaſons of the year. And, as the 
patient, who uſes the cold bath in winter, is thereby 
defended from the inclemency of the weather and pre- 
vented catching cold; and he, who uſes the warm 
bath in the ſummer, is apt to find the warm air, which 
he, before bathing, judged ſultry and intolerable, tem- 
perate and grateful, if not cool after it, and is how- 
ever leſs liable to catching cold in that temperature 
of the air, than in any other ; it is evident, the ſeaſons 


for cold and warm bathing are quite miſtaken 


us, and that we ſhould have recourſe to our cold baths 
n winter, and to our warm baths in ſummer?, 


8 $ 576. 
ib. i. Artis curativae ad Glauconem ; p. 47 

This is further countenanced, againſt the modern practice, by 

the great Sa NCTOR1US ; in his invaluable tract, Medicina Statica, 

fl. Aphoriſm. I. before cited, 5 483. 4. as well as in Aph. II. 

which 

5 | 
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mended for warm, as well as cold bathing, is in the 
morning early, ſleep and digeſtion being well per. 
formed, and the urinary and alvine exctements gif. 
charged. This may be a proper time in the fortner 
for ſuch patients, as are able and fit to go into the co 

bath, and thence into the open air, after warm bathing, 
But, as the generality "oſtly adviſe the patients, aftet 
warm bathing, to go into a warm bed, either to ſweat 
or cool gradually or both; I fee none objection to the 
bathing at night, upon an empty ſtomach and bowels 
when. one may go into bed for the whole night, and 
ſweat, ſleep and cool at leifure, fo as to be in no dan. 
from going, with due caution, into the open ait 


fafety on the days, upon which one bathes in the mom. 
ing. Beſides, wearied travellers can not be denied the 
comfortable refreſhment of warm bathing; which moſt 
effectually procures them reſt and reſtores their ſpirits 
after extreme' fatigue. BROS e 
$ 577. 3. No perſon ſhould ſtay longer in the 
bath, than he finds it refreſhing and invigorating. Ex. 
cept ſuch as are bitten by mad dogs or other inraged 
animals, or maniacs, whom it may be found neceſſary 
1 to continue in the bath, until they gro 
aint. | 
8 578. 4. All perſons ſhould be forbidden much 
active motion or ſpeaking in a warm bath; as it greatly 


exhauſts the ſtrength and diſtreſſes the organs of breati - 


ing, then under a conſiderable additional preſſure to 
that of the atmoſphere, and repleniſhed with the rare: 
fied juices. Wy | * 

8 579. 5. No perſon, except maniacs and thoſe 


bitten by inraged animals, ſhould be forced to bathe, 


which I here tranſcribe, —Aer calidus et lavacra actu calida, niſi obllent 
cruda, juvant quoque perſpirationem, refrigerant interna viſcera, 
et corpora efficiunt leviora. | | 1 

| when 


8 556. 2. The time of the day generally Neo! 


e next day; which can not commonly be done with 
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when it raiſes any degree of Terror or Horror“, nor 
at the approach of any epileptic or other convulſive 
ft; becauſe thoſe inofdinate orgaſms of the ſpirits 
may be greatly increaſed by the dread of the bath. 
4 580. 6. No perſon with full bowels or blood 
veſſels, or with any inflamed; obſtructed or much 
weakened bowel, ſhould be admitted into a cold or 
warm bath ; leaſt crudities, in the firſt and ſecond 
paſſages, ruptures, hemorhages, or an increaſe of thoſe 
diſorders, may be the conſequences b ATED : 
6 581. 7. The head in general is to be Kept out 
of the warm bath, dry and ſlightly covered; and in 
ſome caſes, it is to be left bare, or covered with a 
napkin wet with cold water; as where the patient is 
ſubject to influxes of blood on the brain, or eyes, to 
pains in the head, drowſineſs, cc. 

$ 582. 8. The reſt of the body ſhould be quite 
naked; except a convenient little garment, which may 
be carried betwixt the thighs, and ſapported by a 
ron of tape about the wafte, before and behind, ts 
hide thoſe parts, which modeſty bids us conceal 
from each other's ſight. Whoever goes into a bath, 
hot or cold, particularly the former, in any, eſpeci- 
ally a tight or cloſe, garment, does not receive half the 
benefit, he might expect. The efficacy of warm bath- 
Ing, in a great meaſure, depends upon having a conſtant 
ſucceſſion of new water coming into contact with the 
ſkin, while a perſon remanes in the bath. But, when 
one goes into a bath in a cloſe veſtment, he is to ex- 
pect little or no more water to come into contact with, 
and to diffolve and waſh away the foulneſs of, his bo- 
dy, than what his garment, at firſt immerſion, re- 
ceives, which it holds, until he makes his exit. This 
conſidered, I ſhould be glad to hear how the mode- 
led practicioners, who countenance or cohnive at the 
lexes bathing promiſcuouſly and in ſtiff, cloſe, can- 
vas habits, can reconcile this cuſtom to decency and 
common ſenſe : I ſhall not require their reconciling 

* Gauzn, de morb. cur, kb. xi. » Gate, part laſt cked 


it 
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it to the rules of phyſic ; it, would be moſt unreafor. 
able to demand an impoſſibility. TR 
8 583. 9. The next thing to be conſidered is the 
regulation of the temperature of the Bath. On thi 
greatly depends the recovery and ſafety of the pa- 
tient: And it is not difficult to be done; ſince, by the 
uſe of the Thermometer, every degree of heat and 
cold can be ſo eaſily and effectually aſcertained, tha 
where baths are regularly conſtructed and rationally 
conducted, the phyſician can direct the degree of 
heat of the bath for his patient, with as much. certain- 
ty, as the number of minutes, he would have him re- 
mane in it. How this is to be done, where the baths 
have none other covering, than the extended canopy 
of heaven, let any thinking man conſider. What 
phyſician or patient can be ſecure of the neceſſary de- 
gree of heat in the water, two days ſucceſſively, or 
any two hours in any one day, in the naked baths of 
our Bath ? What chance of performing cures there, 
in the cold ſeaſons eſpecially, which are the chief times 
deſtined for bathing in thoſe open ponds of uncer- 
tainly heated waters; ſo little, if at all, improved 
fince the times of our hardy, barbarous anceſtors the 
Britons? But, no more of this, until we come to 
treat expreſly on theſe powerful, unknown, though 
much frequented and abuſed, waters. Let me her 
onely give this general caution in the uſe of baths, 
that no perſon goes into any bath, heated above ninety- 
four degrees, which is found to be the heat of the 
blood in the natural healthful ſtate, taken by Fahren. 
heit's thermometer; unleſs it be expreſsly diretted 
by a phyſician upon ſome extraordinary emergency, u 
increaſe the degree of heat. | 
$ 584. Under this head, two other kinds of vam 


| bathing 3 to wit, 1. the pump, and 2, the vapor bath thi 
may not improperly be conſidered. ret 
8 585. 1. Thefirſt form of bathing was known 0 Bll me 
the greeks by the name of JuCpeypa and ib 
Embregma and Embroche ; to the romans, by toe kn 


of Stillicidium, Inſtillatio and Irrigatio; and i * 
c 
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called, by the Italians, Doccia, by the French, la 
Douche, and by the Germans and us, from the ordi-- 
nary manner of applying it among us, die Pompe, the, 
by 596. By this, is meaned a contrivance, by which 
any convenient liquor, but chiefly water, cold or hot, 
may be cauſed to deſtil, run or fall, from ſome diſtance, . 
upon the whole, or any part of, the body. _._ 
9587. The beſt. method of making this kind of. 
bath is by raiſing the water of any natural or artefi- 
cial bath into a receptacle of a convenient ſize and. 
heighth, by means of a pump or, other proper ma- 
chine, This receptacle is to be furniſhed with one or 
more flexible tubes, to which may be occaſionally adapt-, 
ed, cocks with one, or many orifices of different dimen- 
ſions and forms, to apply the ſtream of warm water 
in any proportion, direction, or force required, to any 
part affected. 1 e ee 
9588. Here then, is added to the ſoftening, re- 
ſolving and penetrating power of water, that of fric- 
tion; by which it is capable of doing inexpreſſible ſer- 
vice in old hard and cold tumors, ſtiffneſs and con- 
traction of the joints, gout and rheumatiſm. 
9589. The patient may either fit or lye in the 
bath, or out of it, as is found moſt convenient, to have 
the ſtillicidium applied to the particular part affected. 
And the ſame cautions are to be uſed to avoid cold 
after this application, as after general bathing. 
y 590. The power of the friction of the water may 
be greatly increaſed, by forcing it by any proper 
pump into a braſs or copper ſphere, to which a cock 
with a flexible leathern tube is fixed ; by which. the 
vater may be driven by the ſpring of the incloſed air 
n the ſphere, added to the gravity of the water. By 
this means, this method of applying water . muſt, be 
rendered moſt effectual in old, hard, indolent tu» 
mors, contractions, &c. ob e 
9591. 2. The ſecond is a form of bathing not 
knownor uſed among us; though the moſt powerful, 
de moſt effectual of any. enn 


Qz $ 592. 
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$ 592, This ſeems to have taken riſe among th 
Romans, in whoſe immediate territories, nature fur. 
niſhed many vapor baths; as in ſeveral places about 
Naples, Puteoli, the Bajae, celebrated by Hoxacz 
and CzLsvs, with many others of inferior note, Theſe 
were called by the names of Vaporarium, Laconicum, 
and Sudatorium; in faint imitation of which, were 
contrived the ſtoves, afterwards called by the fame 
names, as well as by thoſe of Stupha, or Stuffa, the 
later by the Germans, who invented them in imita- 
tion of the natural, and called them Badtſtuff, in their 
language, and in a ſort of fiftitious latin, Stuffa. 

$ 593. This is certainly the moſt ſafe and effectual fy. 
datory known : Nor can there be an inſtance given of its 
failing, in fit ſubjects, under due regulation. We have 
already had occaſion to explane the operation of warm 
baths; whatever holds true of them, holds alſo good in 
the vapor bath. This may eaſily be conceived, upon re- 
collecting what has been ſayed of the power of water 
converted into ſteam, in Papin's digeſter and other 
more common machines. By this means, the hardeſt 
part of animals, may, in a ſhort time, be reſolved in- 
to a gelly. Hence, the reſolving power of the vapor 
of warm water upon an animal body may be judged, 
This vapor ftriking againſt the body is partly con- 
denſed into water, whileſt a part enters the pores, 
When the vapor is confined about the whole body or 
any part thereof, it muſt act more powerfully. lt 
then warms, ſoftens, relaxes, opens the pores, pene- 
trates the remoteſt receſſes, reſolves and attenuate 
viſcid and cold humors univerſally, and fits them for 
a diſcharge by the ſkin, in a bland and copious ſweat, 
partly in the bath and partly in bed after it. By tius 
means, paralytic diſorders ariſing from any viſcidit 
of the | juices, anaſarcous and oedematous 1 
mors, whether partial or univerſal, pains and contra 
tions of the limbs or joints, and numberleſs other 
Evilsof this elaſs are moſt happily and effectually relieved. 
' I 394. From the many inſtances of the = 
ellects of warm vapor bathing, which 1 had ob - 


nios; where the head and lun 
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pipe of about an inch and half in diameter; by which 
a ſupply of new hot water may be given without inter. 
ruption; or the vapor medicated by the addition of a 
ſpirit or other volatile, aromatic medicine; or the heat 
moderated or ſtopped, by the addition of cold water, 
at diſcretion. room” mn; 22} lng fs 
8 597. 2. A low copper ſtove or little furnace 
with its fire place, aſh hole and regiſters, made to re- 
ceive the bottom of the above kettle, and to hold 
fire enough to keep the contents boiling ; yet, ſo a, 
by ſhutting its doors and regiſters, the fire may be in an 
inſtant ſuppreſſed and the boiling and vapor madetoceaſe, 
8 598. The patient fits naked in this chair, with 
a napkin -about his neck to keep the vapors from 
coming out and anoying his head or lungs; and may 
be continued in it, and ſupplied with drink or cordi- 
als, according to the preſcriber's intentions. 
$ 699. It is eaſy to ſee the different ad this 
holds from the common ſtoves or hot-houſes in Bag- 
of the patient muſt 
be injured by the heat and by breathing ſuch an high- 
ly rarefied and offenſive air, as muſt be in ſuch hot 
and confined places. Beſides, in this, you may have 
the moſt abſolute power over the ſudatory, by admit- 
ting more or leſs vapor, ſimple or medicated, at di- 
cretion, or by totally ſtopping its courſe : Which can 
not be done in the common ſuffocating ſtoves at the 
Hummums. | rack 
$ 600. By contriving boxes to contain particular 
affected limbs, a partial vapor bath, ſimple or medi- 
catcd according to the preſcriber's intentions, may be 
readily adminiſtered ; than which, there can not be 4 
better, nor, in many caſes, ſo good a Fomentation. 
$ 601. By different pieces of tubes, ſome ſtraight, 
others angular, with a roſe, like that of a gardenr 5 
watering pot, ſuch a vapor may be conveyed t0.4) 
part of the body. And I am perſuaded, that by fuct 
a vapor properly conveyed to the ears, many pain 
of theſe parts and deafneſſes may be cured, that do 


not give way to any other known form of h 13 
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5 bor. This ſmall machine, I have contrived to 
make it portable. But, it is not difficult to make it 
more effectual by inlarging upon this plan. And, if 
what I have here offered upon the uſe and efficacy of 
water variouſly applied in the relief or prevention of 
the almoſt numberleſs diſorders incident to the frailty 
of human nature, may be hoped to have any weight, 
we may expect to ſee all the neceſſary conveniencies 
for the ſeveral kinds of baths eſtabliſned in every con- 
fderable houſe in the country, and regular and well- 
furniſhed Bagnios encouraged and ſet up in every 
town. And, that the poor may not be excluded the 
benefit of the helps, which are to be drawn from this 
er, at a m expence; I beg leave tò re- 
commend it to the public to extend their benevolence 
to their ſuffering fellow creatures; and, by a charit- 
able contribution, eſtabliſh public baths, h cold 
and hot, to which the poor may have eaſy acceſs, It 
would likewiſe be not onely an act of great and true 
charity, but the beſt policy, to eſtabliſn proper baths 
in all bridewels, goals, and other places of confine- 
ment; where, by obliging the wretched, who from 
filth and naſtineſs, contract the moſt malignant and 
peſtilential diſeaſes, frequently to waſh- and cleanſe 
themſelves, much of the calamity, and the dreadful 
infection may be obviated, which they ſo commonly 
ſuffer and ſo. often impart to the reſt of the ſociety, 
in general goal deliveries. It is alſo, in mine appre- 
henſion, to be wiſhed, that many of thoſe, who are 
confined in various diſeaſes in hoſpitals, were put up- 
on the ſame cleanſing, wholeſom regimen; and that 
our ſailors, in long voyages, were obliged to make 
frequent bathing: a part of their ſalutary diſcipline; 
which would certainly help to keep them free from ſcur- 
vies and other diſorders, to which they are found too 
ſubject. | ho 
| $603. I ſhall cloſe this part of my diſſertation 
with an obſervation and propoſal, which I think ex- 
tremely conducive to the end propoſed by this and all 
my poor labours, the common good of the Republic. 


$ 604. 


the erecting alms-houſes and hoſpitals, ſcholes, col 


232 Of WATIR in general. 
0 ume, it muſt be obvious to ch 

* pear attentively read this nies wy | 
that there is nothing known, that bids ſo fair es 
character of the much, bur vanly, fought uhiverſy 
remedy, as common water; nothing is found 

neceſſary to life, fo fletulin e pre, 
reſtoring loſſed health, as water. 
$ 605. I therefore venture to: recommend itsmar 
Frequent uſe to the public in general, and that it my 
be further introduced into in our hoſpital 
in particular, than it is at ꝑreſent found. But, if 
from the conſtitution of particular foundations, which 
Iock upon to be ſo ſacred, as to bo, for the mot 
part, unalterabie; this may be found in mot imprai- | 
cable, I humbly propoſe” it to the -confideration of 
BzxrTons, more remarkable, more juſtly famed for | 
ic benevolence, for ing proviſions for the 
th of the bodies and minds of the: indigent, in 


leges and other ſeminaries of literature and arts, than 


any other people; or perhaps, than all the other m- 
ons on the globe united can boaſt; to erect and eſts 


bliſh, in the capital and other great cities, one or mort 
— or Water · hoſpitals; where phyſicians, _— 


attendants, may be „and poor in al 
t caſes, at all times rea ie and 


with light, ſimple diet, clean beds,” baths of all kinds, 
and water {im ple and variouſly medicated of different 
degrees of heat and cold 'adapted to the generality 0 
caſes, that may offer. 
8 603. Such an hoſpital may be built, planely and 
e „ C dus to a navigable river for the ſake 
of fewel, and may be ſupported at a much leſs ex- 
- pence, than any of the preſent foundations, and m 
vie with any of them, if not outdo COON in ily 
nd benefit to the OS. | | 
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IE Introduclon, p. * an 
Mineral waters further 4 viſhed, 1 6 I, Gaal the 
ſenſes, § 3, 4» 5. General mbrks iſtinftion, F 6, ro 12. 
Attempts to reduce them to — claſſes, 
514. unſucceſsful, and why 3 ibid: : WAILEAIVs's ſyſtem 
diſapproved, & 15, to 18. His errors in expreſſion, ibid. 
His ſy tematical diftincktons eonfufe father tian elear our 
— 5 19. Simpler diſtinctibns vor 8 20. from the 


true nature of rhe {ttipregnation, C 21, to 28. | 
Wr 2 volatile eſſences, with which 

they may be cha 4 8 29. f. the ſubtil, volatile ſpirit, 
ibid. How di 31, 32, 33.—2. the volatile, alca- 
Ine ſpirit ; how — 4 34. ies exiſtehce proved, 8 35. 
$5, 31.3. the volatile, rr $ 38. — What and 
——— ibid. it's 1 39. it's exiſtence proved, 
40,—Ho nicw By F 4t, 42, 43.—the term, 

| — vindirated, 5 44.=this foirit, ifi general, inodo- 
tous; ſometitmes ſetid Q 45.—4- 1 it's exiſtence 
1 . contrary to the notion of STAHL and others; 
anch efkects, F 46, 37, 48.— to be diftinguiſh- 
4 08 an Tu Mutter In all waters, 649. — hence, the 
preat diverſity of fmtpregttations of waters, & 50. A ſim- 


pler ſyſtem propoſed, 9 31. —the Hiffeteri denominations 
ferred, 9 $910 77- 


s gerte * J. 


Oo gar Warszs i in F p. 27. 


Galt, being the next to water, the moßt arts 
d ben to that the mot Pleifuly produced in Creat 


iv eee 


$ 1. abounds in the three kingdoms, even in the atmol. 
phere; Salt rains, ibid. 3 

Salt waters univerſally known, 6 2. | 

Why fall firſt under conſideration, 5 3.— 

and by whom obſerved, F 4, 5,—how and whence called 


in Germany, 66 75 14 TA _ 5 11 
Springs viewing oils as well 3s alt, 7. bs 1 0 7 
Salt rivers, & 8.—lakes and ſprings, § 9, 10, 11. : 
12. 


Saltneſs in waters, whence, 
from rocks and mountanes of foffil (alt 

$ 13.—found in divers countries, $ 14, 15. 
Foſhil (alt, in immenſity undiſcovered, & 16.— deſeribed and 
diſtinguiſhed, 5 17. —ſingular property, ibid. Whence the 


plenty and diverſity of ſalt, ibic. 
. 86 GD n «> © 
Of SALT Srxmos, p. 34. 226 


Salt ſprings, many and excellent in Britain, $ 19. 
A ſingular one, $20, Ro 
various; in places whoſe names terminate in Wich 


dom purely ſaline, ibid. when terrene, no ſaline conc!e%s 
ibid. Theſe proved and explaned by experiments, Ep 
38, 39. An hint to the ſalt· workers, ibid, A further pad 


pf the nature of the mutiatic acid and ſalt ley, $ rem 


CO NM DN Er NI TD 8. . y/ 
41.——Anotber in the production of a purging ſalt, 
on pom nature and affinities are ſhewn, 8 43, 44. 
their contents in general ſneun, til * conli- 
deration of their uſes poſtponed, 9460. 


beet * ORs 12 1} 


s EON. e 
07 Suk Wares, Pp 46. 8 on 


The ſea, from it's. boundleſs extent, thaiinknite.s 3 nid 
kinds of it's products and en to ee a moſt 
compound water, 8 47. 

it's ſtagnation and putrefaction how prevented, $ 48. 
leſs compound, than imagined, and why, 849. 
it's water conſidered by the antients, as a ſimple ſolu- 
tion of ſalt, and as ſuch preſeribed. & 50. abuſes from em- 
piriciſm, ibid. in aſcribing, ſalt, nitre, büuumen, and an 
unctuous matter to out ſeas, ibi cc 
an enquiry into it's qualities and effects, 6 31. —it's 
ſenſible qualities, $ 52, 53, 54-—the difference of impreg- 
nation, in different ſeas, and why, $ 35. Where ſtrongeſt 
and why, ibid. and & 56, 57. 
compared to an artificial brine, $ 58. and to ſeveral | 
natural ones, 5 59, to 0, and Lt hi 
obſervable in the evaporation, of this ** 8 
9 73-—in the colors of their remanes, and whence diffe- 
rents 3 742 75 their different degrees of tetreſtreity ſhewn, 

* b N I, to 5. —the een and their effects ex- 

planed, 5 76. 

analogous to Thames water equall y charged with ſalts 

$ 77. How it differs from the inland ſalt ſprings, $78. 

impregnated with a calcarious earth, a muriatic ſalt, 
bittern, and the oily matter, but no ſulphur or bitumen; 
no nitre, nor unctuous matter, & 8. 

each ingredient, from both waters, examined apart, 

979.—1. the earth, $ 80.2. the ſalt, H $1. from atop, 
bow this and it's ſalt are affected by alcalies $ 82, 


UN The general chatecterics of ſalt, and the analogy between that 
1 of our ſeas, and that of our Mediterranean ſalt ſprings ob- 


ab 83. void of nitre, ibid. it's ley or bitter, ana- 


te logous to that of our ſalt ſprings, 5 * our a | 
i &c. ibid. 
pl 


contains no bituꝑen nor unsteten no altos, antient 
or modern, more tha common water, § 85. The 


vi GSC ONT ENT 8. 


The fea, it's efficacy, ined, 
It's ley or bittern, the uſes and virtues, $$. 
is maker ue ot new, ehe, 


| rational, as that of the antients, ibid. | 
The abuſe of complicated medicines cenſured, 5 89. 


| 9 
A modern tra, bearing the titule of lon waar, curſorily ex. 
amined, ibid. f 91, to wo 
The cutes, aſcribed to ſea water, by this zuthor, to de att. 
n 595, to uu 
The danger of relying on the a, SHO 
fic, of even 
The uſe of ſea water of 
of Dzoscoripes, Gattn, Piiny, and MArRlolus, 
«oof AEGINITA, { 100, 101, 102,0f HipPoctarys, 
8 104.—andof GALtn, 5 105. 
and of ſalt or brine, PREY the anti- 
ents, than moderne, & 106, 
their component parts 'vietuts, onely to be ex- 
planed by chemiſtry, $ 108.—by which alone, a rational 
pr actice i is to be founded, wid. 
The conſtituent patty of ſea and other ſalt waters e and 
chemically conſidered, 8 109, to 111. 
The ſpecific acid of falt examined. 5 1 12, to 119. 
The concrete falt conſidered, & 120.—practical cautions, 
585 121.—the fit ſubjects for it; | bo og pt) urn 
nom it's abuſe, < 123.—promotes' fecundity in genen, 
4 under certain limitation, $ 124.—it's exceſs N 
ral barretineſs, & 123.—Wbere fit manure, 5 126.—10 
the eauſes of fecundity in the animal creation, F 127. de 
notions of the antients, $ 128, 120.—ſotne extravagance, 
8 by Plutarch, F 131.—Notion of the 
2yptian clergy, 5 134, 13 
Watere, 2 LN. ſalt, rale i it's ernte, 5134. 
tremes hurtful, & 135.—cautions, 5 136 


Salt __ = ſalt eaten with freſh * ' different, and in 


what, 137: 
Why the 955 Arefs is layed pon the fal, — 


139, 140, 141. — All falt waters differ bet acci 


not eſſentially, $ 142. 
Sat, ſome of it's topical uſes, F 143. 
Salt {prings, their different ſtreugthe, 9 — 


vntues of the ſea water, 1755 .—explaned Ne — 


23 Uu 14 is 
dea water, why preferable; F' 145. 5.—where, and wi Arong- 


146, 147) 148,—it's. proportion of earth, 
» 242 in ſome caſes for ſea water, 8 I 50. .—the 


. 
F$ 151,—for whom and when proper, 5 152, 153.— bow 
7 miniſtered ſafely and . CY 155. —it's general ef- 
fects, internally and externally, C 157, 158. — not properly 
1c bath, ibid.— hot, prefered to cold, by HirfOCRA- 
715, 8 159. — rendered more effectua 'by the pump and 


warming, $ 160.—it's vapor, powerful in what diſorders, 


61. 

ne, one of the principal bleſſings of Britain, Fl 162. How 
to be cultivated for the the public health, 163, 164, 165. 

The Haxwicn SEA BATHS deſcribed: and — 
9 166, to 176. . 

The LIVERPOOL SEA and SALT Wars Bath, 8 275 


The attempts to make ſea water. ſweet, expoſed, 8 A795; to 


185. 
8E C 10 N IV. Inz miſtake; numbered, ut. 


Of SALINE WATERS in general, p. 94 ©. 
1 of SIMPLE, NEUTRAL, PURGING WATERS, Pp 95 


Of Ees0M Wares,» | 2 
The vibes of Epſom, and the ſituation of the medicated 
ſpring, 92. 88 
Epſom water, it's ſenſible ualitles; 5 3. WOES, * 


how bear carriage and confinement, 5 1. 
examined 1 Y.5, to 24. 
its falt what, § 25. g | 
agrees with the artificial, as well as the natural le 
of moſt purging waters, $ 26, 27. | 
4 by nitrous, ay abſurdly deemed by ListeR, and | 
27. 53 
it's cherscteriſties and quali, $ 28, to 36. BAY 
with thoſe of Sedlitz, Cheltenham, Scarborough, &e. 3 37+ 
The virtues of ſalts of this claſs, $ 38, to 0. 


The virtues of the water 41, 42. 
Their vulgar uſe, & 4.2; a ? a 


I. Of NEUTEAL: PURGING CHALY BEATE Warmn, 
p. 104. 
: Of N WATER, 0 
The village deſcribed, & 1.—it's ſituation, & 2.—it's 0 
cent ſoil, $ 3. Common waters, & 4. — how corrected by 


the ruſtics, ibid. 


Part Il. b The 


\ 


i 


4 


wy CONTENTS | 
The medicated ſpring, 5 5.—when examined, $.6,---deſerih, 


\ SY v7 10. 'T 1 a — l * 5 | ; A 4 
The wat chained; g 8. en bie e. 
experiments on it, F 9, ko 25—it's affinity th Scarboroy 


ws Ko +4 4 ' "7 M42 13 1 „ vii} bas 4 abs 
teſtimony, of Doc ren BAyLIEs, to be reduced to thi 
elaſs, $2. 1 dV | 33-44-4605 4 . , 7 8 
Their virtues, $ 29. and doſes, 9 30, 31: 
SECTION V. In a miſtake, numbered IV. 
ad 1 me” Li.4+,4 246 "24" 4 ; 101 Sa — 1 
bse, CHALYBEATE. WATERS, p. 114. 


Of the. principalities of iege, Stavelot and Malthendy; aud 
their witers, § r. Luyck, or Liege echſidefed, | 1— 


- it's univerſity and college of phyſicians contemptible, F 3.— 

it's ſituation and ſoil, & 4.—it's mineral productions, F 5.— 

it's tranſmoſan territories couſidered, A- the ſoil and di. 
mate, f 7. products of the ſoil, ibid. 

A view of the ſurface of the country, 5 8,—it's mineral, 
$ 9, 10;—chiefly iron ores, F 17. 1, to 4.—thele not the 
cauſe of the impregnation of the waters, { 12. this to 
be aſcribed to Pyrites of different kinds; ibid. 1; 2, 3 
—thele wrought in ſeveral places, & 13. 

Why the ordinary iron ores can not impregnate water, { 14; 
and why and bow the Pyrite muſt, G 15. 

The Bans or diſtricts of the Liegean territories beyond the 
Maeſe, incorporated communities; ſubject to their prince; 

who, happily for his ſubjects, is himſelf but a ſubject, g 16. 

Spa, it's ſituation, ſize, ſoil and climate, 6 17, to 29,=it 
common, waters, {. 21.—their nature and qualities ſhewn, 
$ 22, 23. 1, 2, 3, 4. { 24, to 28. it's longitude and lat 
tude ; diftance from various places of note; it's air and cli 
mate, & 29,—how furniſhed with che neceſſaries of lif, 
$ 30,—Exerciſe and amuſements, $ 3, 32. 

it's medicated waters, 6 33. 
their number and kinds, 9g 334. 
of whom the property, —by whom inni- 


ed -how and when reftored, 6 35. | 
The name, ſituation and deſcription of each ſource, wor 
of obſervation, ret koned neceſſary, 5 36, I” 
1, Of the Povnon, it's — Bb and deſcription, 
, to 40,—it's nich and contiguous chamber, 5 4' C, 
port Tix 


ah, $42. 
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waters, W » $; 11 Vie 8 commodities, F 5 
'the en 1221 jühs itants, ibid. —theif trade, com- 


merce b ee nl bid. - 12 oeconomy, and mild, 


ooh ee 
The wege Stavelot and ee Y their privileges 
* prince 3, their a 
their, preſent choice, 
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The le of walks and | Tides al mo Malwendy, J 59.-it's 
diſtance — ſeveral greit towns, 5 60.—it's ſoil and 
ſprings, F 61. 

10. Of Ls Coy, 5 62 —it's-diftance and ſituation, 963. 
hence it ſprings, $ + Thom, 9. 65,—it's quantity, 
and haſon, 6 65. 

11, Of BeveRSEE, 457 

12. Of La Stok, 5 68, ka yore jure il ib $71: 

13. Of neh it's Fr nnd rant; f 725 73. 

A "phe water, called MARELIRE, $ 74, to 78. | 

15. Of Bxve or CuEvRON ; ; R's ſituation, and the adj acent ..Y 
foil, 9 19» 80. —it's 5 5 8% 305 * YN — 2 83. | | 
abuſe and by whom, $ 84, 85.—the 1 


16. Ofthe Pounon Cel fu, $87. 


The examen of the foregoing ſprings. 
1. Of the Pounon ſpring at Spa, p. 147. 


Pouhon water, it's character, ſenſible qualities and variations, 
in hot and cold, weather, $.89, 90. when it is in 
Ee 3 how taken up to the greateſt advantage, 

91. — this proved by the difference between. the ſur- 
face and lower parts of A; well, and the changes it unger- 1 
* by expoſure to the air, by agitation, heating, or :- | 


uſting it's air, s 92. 1, 2, 3, 4, F. —cautions, —_ to 
b 2 1 


SON TAE NT. a 
be drawn, 5 93. it's temperature by the thermometer 
8 94.—it's relative weight, $ N (ok, 
—experiments on it, wich firup of violets,; $ 97.—iv 
blew bottle, $ 98.—with blew. paper, $..99,—-with gall 
$ 100, to 102.— with filings of iron, $ 103, to 1056. w 
the ſpirits of ſalt ammoniac, 5 106, 10%. — with an alcaline 
ley, $ 108, 109.— with acids, 5 110, to 14. — with the 
ſolution of ſope, 5 113.— wich milk, $ 114,—with the (6- 
lution of mercury ſublimate, $ 116, 117.—the (olution i 
mercury in the acid of nitre, $ 118, 119.—with the ſolu. 
tion of lead, J 120, 121.—with the ſolution of ſilver, 
$ 122, 123.—by deſtillation, F 124. the products of the 
deftillation examined, ibid; I, 2, 3, &c. inferences and 
obſervations, J 125, 126.—decompoſed and ſeperated into 
it's different component parts by boiling and filtrating, 
$ 127.—by waſhing, evaporating, &c. J 128, to 131, 
The falt of the water examined, 5 132, 133. The terrete 

parts examined, F 13% l. 
The general compoſition of the water explaned, 5 136. 


ſhort enquiry into it's virtues, 5 137. | 


II. Of the GroBEEc k, p. 173. 


The Groiſbeeck, the ſecond in affinity to the Pouhon; it's 
ſenſible qualities, F 138.—changes: in the air, 5 139 
it's temperature, J 140,—-weight, 5 141.—tried with the 
ſirup of, violets, $ 142. 1, 2.—with the juice of blew bottle, 
and with blew paper, J 143.—with galls, 144, to 147 
with iron, $. 148, 149, 150.— with ſpirits of ſalt ammoni- 
ac, F 151, 152.,—with alcaline ley, $ 153.—with acid; 
5 154.—with ſope, F 155-—with milk, 5 156.—with mer- 
cury ſublimate, 5 157.—with the ſolution of mercury, 
158.— with the ſolution of lead, 5 159.—-with: the ſol- 
tion of ſilver, $ 160.—by deftillation and it's products, 

$ 161, 162,—it's ſolid contents determined and examined, 

F 163, to 168. 


III. Of the SAUVENIERE, p. 180. 


The Sauvenier's affinity and ſenſible qualities, $ 164—it' 

-  chavging upon ſtanding, $.170.—it's temperature, J 171 
weight, 5 172,—examined with the firup of violets, 

_  $ 173-—witb the juice of the corn blew bottle and the blew 
paper, $ 174-—With galls, $ 175, ta 177,—with flog 
| _ | | 


 Gered, 5 193, to 195. BS 


lets, f 238. 1, 2.— with the juice of corn blew bottle and 


The products of evaporation examined, 


5 


CONTENDS Aw» 
cn $17, to 180,—with the ſzirits of lt ammoniac, 
7 1 bi alcaline ley, $ 183.— with acids 


+4 (84. th the ſolution of ſope, F '185,—with milk, 


$ 186;,—with the ſolution of mereury ſublimate, $ 18 cd 
with the ſolution of _— $ 188.—with the ſolution of 


lead, $189.—with the ſolution of filver, F'190.—by de- 


gillation, $ 191. the product of the deſtillation examined, 
1102. The ſolid contents and general compoſition confi- 


: 
A 
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TV. Of the WaTtRoz, p. 185. 


The Watroz's affinity and ſenfible qualities; F196, to 198.— 


it's temperature, $ 199. — weight, 5 200.— examined wiel 


ſirup of violets, $ 201. — with corn blew bottle and blew 


paper, F 202.— with galls, F 203, 204, 205. —it's pelluci- 


dity, when loſſed, how reſtored, 5 206. tried with iron, 


20% with ſpirits of ſalt ammoniac, J 210, 211.—with 
alcaline ley, $ 212.— with acids, 5 213.— with ſope, 5 214. 
with milk, F215. - with mercury of ſublimate, 5 216,— 
with the ſolution of mercury, 5 217.— with che ſolution of 
lead, F 218.—with that of filver, J 219.—by deſtillation, 


9 220, 22 1.—by evaporation, F 222, 223, 224.— the 


remanes parted and examined, 5 225. —inferences and con- 


cluſions, F 228. 


| * v. Of the GxnronsTER, Pe 191. : 
It's affinity and ſenſible qualities, $ 229, to 233,— 


changes upon ſtanding, $ 234, 235-—ir's temperature, 


} 236,—it's weight, 5 237. — tried with the ſirup of vio- 


blew paper, f 239.—with galls, F 240. 1, 2. $ 241.— 
the affinity of it's ſolvent, J 242.—tried with the filings of 


iron, 5 243, to 245.—with the ſpirits of ſalt ammoniac, 


} 246, 247.—with alcaline ley, $ 248.—with acids, $ 249. 


| —with ſope, 5 250.—with milk, $ 251—with_ mercury 


ſublimate, $ 25 3.—ſolution of mercury, f 252.—with ſo- 
lution of lead, F 254.—with that of filver, $ 255.—ex- 
amined by deſtillation, J 2 56, 2 57.—by evaporation, 5 258. 
mex POE to 262, In- 
ferences and concluſions, $ 264. n 


VI. 


CON. TENT S. 


V. Gu. Toba, p. 1b | 
Ie affigity and ſenßible qualities, 5 866, fo 368.— 
the changes it ſuffers in the Mr, oÞ 269, 27 . it's tempe. 
ute, (9-27 fits weighty, ar diffculty of flag 
dhe phial, and changes afterfilling- ibid. — how ſſecompoba, 
9273. — tried with ſirup of xiolets, 5 274. —with the juice 
of corn, blew bottle and blew,paper »y.270.——with the ifu- 
fuſion of galls, 5 277. —it's ſenſible qualities, when loſſec 
how reſtorable, F 278.— with the filings of iron, $ 279, 
280, 281.—with the ſpirits, of ſalt ammoniac, $ 282, 283, 
— with alcaline ley, 5 284.—with acids, 5 285.— with the 
ive ſublimate, 288.—with, ſoluti 


* 
4 


| ſolutian, of qaercury, 4. a8g,— 
with ſolution of dead, 4 290. —rwith ſolution | of ſilier, 
$ /291,—+by deſtillation,, $ 292. the deſtilled liquor, and 
the remanes examined, 5 203, 294. tried by evaporation, 
5 295. by ſeparation of its {alid contents, 5 296, to 300, 


inferences and concluſions, 5 301. 


VII. Of the Sar or NIvesSET. p. 210. 


Sart, it's ſituation, affinity, and ſenſible qualities, 5 302, to 304, 
 —chapges, upon taking up and ſtanding, 5 305, 306.-it's 
temperature, 5 307. —it's weight, g 308. how decom- 
poſed, {F 309.— tried with ſirup of violets, 5 310, 311.— 
with blew bottle and blew paper, 5 312.—with gall, 

§ 313. — how ſpoiled and how reſtored, 5 $14.—with fl. 
ings of iron, J 315. —with the ſpirits of ſalt ammoniac, 
9 316, 317. with alcaline ley, 5 318.— with acids, { 319. 
with ſope, 5 320.—with milk, & 321. with mercury ſub- 
limate, & 322.— with ſolution of mercury, 5 323. wich 
ſolution of lead, $ 324.— with that of ſilver, 325.0 
deſtilation, 5 326.— it's deftilled and remaning liquors ex- 

6 amined, 9 327, 328.—it's ſplid cantents ſeparated and 
examined, 9 329, to 334. inferences and concluſion, 335 


VII. Of. ib. Great Fopntaxe of CukykOx er BRU, p. 27 


This ſpring, not to be overlooked; it's enemies, who and why; 
— brought to trial, f 336.—it*s ſituation and affinity to the 
reſt, 5 '337.—tbe force of it's ſource, 5 338.—it's ſenſibl 
qualities, 5 339, 340, 341.—changes wrought in it upon 
ſtanding io the air, 5 342. —it's temperature, 9 343—"* 

weight, 5 344.—how decompoſed, 5 345 .— tried with the 


ſirup of violets, $ 346. with corn blew bottle and blen 
2 | i | papery 


-- 


capers J 340.—— with galls, 5348. — when decompoſed, 
of ſalt amoninac. 5351, 352-—with alcaline 
ſope .——with, milk, 5 356. with mercury ſu- 
blimate, $ 357 — with the ſolution of, mereurys 5358. 
with that of lend, 4 359. —ith that of. filvery 5 360.— 
it's products in deſtillation, 35 1; to 303 upon evapora- 
tion, 1 proportions and qualities, & 365, to 
368. Inferences and concluſions, & 369, 370. 
| IX; Of Co ani” BEVERsEN, p. 224. 
Compated to the Tonnelet and the Watroz, $ 37 * to 378. 


. 


X. MH LA Stn, p. 22a + 

La dige, it's fituation and affinity, & 374. ſenſible qua- 
Ities,- 375, 376. bow changed in the air, 5 377, 378. 
—=it's temperature, F 379.— weight, $ 380,——hbow 
decompoſed; F$ 381. — how reftored, 4 385.—tried with 
firup of violets, $ 382,—with blew paper, F383. with 
calls, 384.— with iron, 5 386.— with volatile alcali, and 
with fixed, J 387, 388.— with acids, 5 389. — with ſope, 
390.— with milk, 5 391. with corroſive ſublimate, 

5392. —with ſolution of quickſilver, & 393. — with that 


of lead, F that of ſilver, $' 305.—by deſtilla- 
39 


tion, § 396.—it's'produQs and effects examined, & 397, 
| 398 —by evaporation, 5 399, 400. the products of evapo- 


ration examined, 5 401, to 405. , 
XI. Of the GeRoMONTy p. 232% 8 
The Geromont, it's fituation- and affinity; 5 406. ſenſible 
qualities, & 407, 408 —tiow changed in the air, $ 409.— 
it's temperature, & 410. —it's weight, § 41. —how de- 
compoſed, d 41 2.— how reſtored, J 416. tried with the 
ſrup of violets, § 413. —with blew paper, 5 414.—with 
gills; & 415 — with ifon, & 417,—with volatile and fixed 
 acalies & 418, 419.— with acids, & 420.—ſope, F 421. 
milk, § 422.— metallic ſolutions, & 423.—by deitilla- 
tion; and it's products, & 424.—to 426. — by evaporation, 
} 427. it's products examined, & 428, to 431. Inferences 
and concluſions, 8 432. 6 
XII. Of the Tux BAIDO SerINGs, p. 237. 
their ſituation and affinity, $ 433, 434. — their number and 
kinds, 9435. 436. the manner of their ſpringing and 
bring received, J 437 to 441,—ſcalible qualities, F 442, 
| e 


| av CONT EN TY, 
to 444; ——How affected in the open air, 5 445, "446, 

How decompoſed, 4 447, 448-—how reſtored, f 455. 

_ *"their temperature, $ 449.——weight, 5 450, 451.—tr 

Vith the firup'of violets, Y 452.— with other coloring mat. 

ters, $ 453.'r, 2, 3. \ 454.-—with acids, \ 456.—qpith 

filings of iron, $ 457-——with the ſpirits of falt ammoni. 

ac, I 458, 459.—with alcaline ley and alt, 5 460... 

with ſolution of ſope, 9 461.—with milk, 5 462.-yig 

corroſive ſublimate, 5 463.——with ſolution of mercury 

8 464.— with that of lead, 8 465. with that of ſilver, 

§ 456.—by deſtillation, $ 467.—with it's products, 5 408, 

469.——by evaporation, 5 470. it's products examined, 

5 471, to 475. Inferences and concluſions, & 476. 


Of the medicinal virtues of the waters of this claſs, p. 245. 


Their virtues and uſes, how generally miſtaken, 5 477, —. 
falſely aſcribed to their ſolid contents, 5 478, to 484. 
Their component parts recapitulated and compared, 5 48;, 
to 494——-which appear to be, 1. the aqueous element, 
5183. 1.——2. the ſubtil, volatile, mineral acid and elaſtic 
Air, 1bid. ——3. iron, and it's proportion in each, ibid. 2. 
8 484.—4. non · metallic earths, partly calcarious, and part 
- felenite, 5 485, to 487.——5. ſalts, and their kinds and 
proportions, & 488, 489.—6. an oily matter, common to 
all waters, 5 490, and it's proportion, F 491, to 494. 
Their principal effects upon fiſhes, 5 495. —whence, F 46, 
—on man, § 497.—whence, 5 498, to 503.——from the 
volatile parts, & 504.—not from the ſolid parts, ibid. { 505. 
effects of theſe, & 506. Thoſe effects not owing to the 
_ falts, 8 509.—not to the oily matter, & 510.—nor to any 
of the other ingredients, jointly or ſeverally, but to the ſub- 
til, volatile ſpirit, 8 511, to 513.—it's powers and effedls, 
ibid.—in various diſtempers, & 51 4.—how far the ſolid con- 
tents concur, 8 515. DS TK #: 
The choice of the water, § 516, 517,—where preferable to 
artificial preparations, F 518. whence their chief energy, 
ibid. their choice, F 519. | 
Falſe notions propagated by the magiſtrates and their writers 
at Spa, F 520,—reQtified, $ 521, to 523. The water, 
where drank in the greateſt perfection, & 524. 


Of the ſeafons and manner of drinking theſe Waters, p. 265. 


"The ſeaſons, F 525, to 530. The manner, § 531, to 500. 
The doſe, C $42, to 555. the time for, LE w general 
oeconomy during and after the coui ſe, ibid. to 5 559 
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Of MINERAL Waris in general, 


ol 
8 1 3 th. Att. — rnmon_— 


NW 


The INTRODUCTION. 
(1, ' LTHOUGH water in general be 


looked upon as a terreſtrial or mi- 
neral body, by the beſt naturaliſts; 
yet, are we forced, for diſtinction, in ſorne inſtances, 
to denominate it from thoſe parts of the creation, from 
whence it is more immediately delivered to us, or 
preſented to our view: Thus, have we. diſtinguiſhed 
the waters in the firſt part of this Eſſay into meteoric, 
atmoſpheric or aerial and terreſtrial ; confining our- 
ſelves ſolely to the inſipid, or as they are commonly 
called, the ſimple or ſweet waters, uſed in the com- 
mon oeconomy of life. 8 
F 2. But, for better diſtinction, the waters of the 
er denomination, the terreſtrial, are to be ſtill fur- 
ther ſubdivided into ſapid, compound or medicated, 

B O 
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2 Of Mineral WArERs in general, 
or as they are commonly called, Mineral water: 
which are reſerved for the ſubject of this ſecond par, 
$ 3. Unaſſiſted nature teaches us by our ſenſes to 
diſtinguiſh, the ſimple from the medicated water, 
But, the alwiſe Author of nature has not left the in- 
ferior part of his creation void of this neceſſary | 
knowledge ; for, the brute, by what philoſophers ace 
pleaſed to call inſtinct, knows as well the water, & the 
food, that is it for ſuſtalning life And health, and probably 
the medicine neceſſary to reſtore loſſed health. Marks 
then, are ſet by the creator upon the mineral waters, 
to teach his creatures how to diſtinguiſh them from 
thoſe, that are Ueſtined for the ortlinafF uſes of life, 
And to man is given the art of applying them to ex- 
traordinary purpoſes. 

4. Though our ſenſes are never acurate enougl, 
as ſome have vanely imagined, to point out, with 
- certainty and preciſion, the ingredients, with which a 
water is impregnated to bring it under the deneming- 
tion of mineral; yet, do they ſufficiently inſtruct us 
how to diſtinguiſh them from the ſimple : As we take 
them to be ſimple, in which we can diſtinguiſh no 
ſenſible color, ſmell or taſte; ſo we call them mine- 
ral, that are ſenſibly altered in all, or any, of theſe 
28383 and thereby recede from the Character of 
imple water. . | . 

C 5 When then, a water is ſenſibly charged with 
any to 


M1 or terrene body, of a liquid or ſolid nature, 
or with any thing reſulting from the ſolution, decom- 
poſition or deſtruction of one or more mineral bodies 
it is called, a mineral or medicated water; it is fe 
parated from the ordinary, and ſet apart for the e. 
traordinary, the medical, uſes of life. Such waters 
may be generally known by ſome of the following igns; 

$ 6. 1. They are in their ſources covered with s 
pellicle or ſcum of one, or variegated with more © 
lors; | | 


— — 
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Of Mineral War zz s in general. þ 
. 2. They depoſite {ſomething foregne to the 
a : . of the dil, and ſtill 252 Were to the 
nature of pure water, in or about their ſprings and 
courſes ; 2 2 
Jucid, as the pureſt ſpring; ſometimes as foul as ſtag- 
nant Water's er oe 
$ 9. 4 Sometimes, they have ſomething remark- 
able in their color, whereby they are re ly diſtin- 
guiſhed ; though they are moſtly found colorleſs ; 
$ 10. 5. Every mineral water diſcovers ſomething 
ſoregne in the taſte, by which it is readily known 
from pure Water, And, 


11,6, It 2 
x nel: 


It is rare to find a mineral water quite void 
of ſmell: For, though many of the mineral waters, 
whileſt cold, appear ſcentleſs; yet, being heated, 
moſt of them ſtrike the ſenſe of FTP with ſome- 
thing different from the vapor of pure water; 
912. 7. In their ſources, they rarely, if ever, con- 
gele, or are perfectly trozen. e 
13. Thus in general, are mineral waters to be 


Upſal, moſt deſer- 
ſhall be fu 


Of Mineral WaTrns in general, 
8 15. This learned and judicious phyſician, in li 
invaluable Mineralogy, has reduced all the waters,” 
well as other minerals, that fell under his cognifance 
into claſſes. But, it is plane, from this ingeniou; 
work itſelf, that nothing is more difficult than the 
clafling of waters ſyſtematically. yx. 
8516. A ſyſtem, that is not proved or demonſtrated 
by the ſenſes, can be but of little uſe in this reſpe, 
Little, with regard to the infinite variety of inipreg- 
nations of waters, which are already; and [ts 
mane to be, known; can be diſcovered r 
By theſe then of war] we can not find character 
tics ſufficient to diſtinguiſh a great variety of waters 
the one from the other. Are we wig) 4 üg 
them from the various matters, with which they ap- 
pear. charged upon a chymical analyſis? This can dl. 
ſuredly be the onely method, and this WALL. 
took. But, when a water is found impregnated by 
and with different kinds of volatile parts; ſuch as a ſubti, 
volatile, aerial or etherial ſpirit, and the volatile and 
fixed vitriolic acid, with different earths and ſalts, and 
with the phlogiſton, which, till now, has not; that! 
find, been thought, much leſs ſought, in water; from - 
which ingredient ſhall we denominate the compoſi: 
tion ? If we were confined to waters ſimply ſpirituous, 
whether acid, alcaline or neuter, or by the means of 
any ſuch ſpirit charged with any one or even two {- 
lid ingredients in ſolution ; if we had waters by the. 
means of the more fixed acid, acidulated onely, ot 
even charged with one oppoſite ſalt, with one earth ot 
one metal; or, if the unions, we find of theſe acids 
earths, metals and ſalts, were ſuch as to leave us 4 
mixture of any one determinate kind upon evaporr 
tion, or other trials; ſuch a ſyſteni may be fo 
to very good purpoſe. But, the variety of ing 
dients, proportions and combinations are ſuch, thit 
I can, at this view of the matter, hardly hope for a0 
thing perfect or very ſatisfactory in this way. 1s 
not difficult to conceive, to find and 4 
upon 
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upon analyſis, how and in what manner, various, if 
not moſt, mineral waters are impregnated, and what 


relation they then bear, the ge to the other; bur, 


how to denominate them in elli bly, is what I ha | 
not yet been able to conceive, And the great WI. 
LERIUS'S not ſucceeding to my Judgment 18 enou gh 
to blaſt all mine hopes of ſucceeding ſatisfactorily in 

17. In order to a more eaſy and right apprehen- 
fon of this affair, let any one enquire, what th au- 
thor means by Aqua foſſilium ſulphurea, or Aqua ſul- 
phurea *. TfT underſtand: Him, he means khat, of 
which 1 have no clear conception, though it is fami- 
lar in the mouth of every body in this way; a'water 
actually impregnated with common ſulphur. We know 
no means, by which ſuch a ſolution can he effected, 
but that of alcalies.. And we know, that no than his 
yet demonſtrated ſuch a water or ſuch a ſolution in 
nature; and that when ſuch are prepared by art, they 


we. always colored yellow, and in evaporation leave 


no ſulphur behind them. If there had been ſuch an 
impregnation known in nature, the ſagacious and ac- 
curate WAL LER ius muſt. ſurely have pointed” out 
where. But, he has not; whence, I muſt judge, that 
ſuch a water has not yet come under any man's cog- 


niſancez, and therefore, that no natutal ſyſtem can 


ptoperly take in this denomination, in this ſenſe. 
3 15 The author is in his fyſtem forced to fall into 
abſurdities and contradictions, even in terms. Every 
naturaliſt Knows, that by the term Acidulae, are ur- 
derſtood waters, which imprint a ſubacid taſte upon 


the palate. This antique expreſſion has been contra- 


dited and even ridiculed by ſome moderns d, with 


. great 


® Hydiology, p. Wc 9 
D Horrwyan de element. aquarum mineral. recte dijudicand. et 
examinand, — De princip. et virtutib. praecipuor, medicator. ger- 


man. fontium.— De convenientia elementor ac virium in Thermis 


eAcidulis ;—et poſlim ; preſertim in tradtatu primo citato, in quo aſ- 


n, —Neque enim, quod primus omnium ego obſeryavi, purum 


acidum 


6 Of Mineral W a TERS in general, 
injuſtice : For, becauſe waters of this taſte 2 
—— in ſome manner to turn ſyrup of violets green, 
and to give further proofs of containing an ale, 
upon various trials; they would have the nane 
changed. But, this is for want of due acuray; 
For, we ſhall be able to ſhew in the ſequel, that ſuch 
waters are, not onely to the ſenſes, but upon the ſtric- 
teſt trials, acidulae, ſubacid waters; or waters, in 
which, in the natural ſtate, a ſubtil, volatile acid pre- 
dominates. We alſo know, that there are fixed and 
volatile alcalies in the bowels of the earth, and that 
waters may be, and actually are, found charged yith 
this acid, or with one or other of theſe alcalies; whence 
very proper denominations may be, and really are, 
given them. But, when theſe are found pretty equi 
in waters, under what ſyſtematical appellation are they 
to be compriſed ? In this, our author is gbliged to fl 
into inexplicable confuſion, —No ſyſtem can be gf 
real uſe, that does not convey clear and determinate 
notions of the matter treated, at firſt fight. We can 
well conceive this, and every author, when he cal; 
water faline, muriatic, yitriolic, acid or fubacid, a 
caline, neuter, &c. But, what are we to think when 
incongruous epithets are joined? We may then wel 
conceive our author's meaning under any of the afore- 
ſayed ſample and expreſſive denomunatians ; or even 
when he couples them, as he may and does, with other 
epithets, as alcalinae ſimplices vel ſulphureae; ac 
line waters ſimple or fulphureous ; Which may be 
compoſed of a volatile or fixed alcali. But, wh 
ideas can we affix, when diametrically oppoſite quali- 
ties are compriſed under the ſame denomination? Such 
as, Acidulae alcalinae ſimplices, ſimple acid and # 
caline waters? Acidulae alcalinae calcareae, acid alca- 
line and calcarious waters? Acidulae neutrales, neuer 


acidum in acidulis deliteſcit, ſed omnes, quotquot ſunt et dicuntl, 
in omnibus Europae locis, ſal alcali vehunt, ut potius alcalinae di- 
cendae afſent, p. 138. F xl. | | 


or 
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or keuttel acid Waters? Acidulae neutrales ſimplices, 
lmple atid, neutral waters? Acidulae neutrales alca- 
nales calcareae, acid, neutral, calcarious waters? And 


ochers of the like Kind? — That there are waters 
thus diverſly 15 7 ed is confeſſed, and ſhall be 
demofiſtrated in the fequel. Bur, the previouſly claſ- 
ng them under theſe diſcordant, contradicting and 
confuſed appellations, in mine apprehenflon, can hard- 
ly anſwer any uſeful purpoſe, Nor do we come much 
nearer the knowledge of the truth, by the author's 
method of claſſing of baths ; when the waters of A- 
ken ate brought under the denomination of Thermae 
acalinae ſulphureae, alcaline, ſulphurous baths ; when 
it is demonſtrable, they contain a conſiderable quantity 
of the volatile vittiolic acid; without which, they 
had, in no ſenſe, deſerved the name of fulphtiteous.” 
And when the waters of Bath and Buckſton are brought 
under the fame denomination of Thermae neutrales 
mutiaticac, neutral muriatic baths, which are found 
of very different impregnations and qualities; and 
others as inexpreſſively under that of Thermae neutra- 
les alcalinae, neutral alcaline baths. As for his Aci- 
dulae martiales vitriolo fugaci, ſubacid ferrugineous 
vaters with a volatile vittiol, we ſhall ſpeak to them 
elſewhere. | | 

\ 19. Hence, we may then ſee, how little helps we 
are to expect from carrying the variety of mineral 
waters into theſe like ſyſtemarical diſtinctions, which 
rather confuſe than clear our ideas. Wherefore, I 
ſhall confine myſelf to fewer and more obvious dif- 
tinctions for various reaſons; particularly this; that 
4 am not giving a general account of mineral wa- 
ters, but a particular one of the few, that have fallen 
under mine obſervation; ſuch a work is not to be ex- 
pected here. 5 NW. | 

920. Mineral waters are either cold or hot. It 
has already been ſhewn, that water requires a certain 
degree of heat to preſerve the principal I 


8. Of Mineral War ERS general. 

of water, fluidity. All that we mean here by cal; 
waters, are onely ſuch as are always found cold or 
colder than the ordinary heat of as atmoſphere in 
8 21. On the other hand, all waters that are found 
ſpontaneouſly, in any degree warmer than the incum- 
bent atmoſphere, in ſummer, come under the deno- 


mination of hot mineral waters or bats. 
8 22. 2 heat is but accidental in any water, the 
hot may be impregnated with the ſame principles a 
the cold, and the cold as the hot, waters. And ſo we 
8 23. When we conſider the infinite variety of 
matter of which the terraqueous globe, we inhabit, 
is compoſed ; the continual revolution, the Fg 
ſucceſſion of creation or generation, and of deſtruc- 
tion, or rather diſſolution and corruption, that muſt 
attend ſuch a medley; where the diſſolution of one 
body conſtantly furniſhes out materials for the pro- 
duction or revivification of another; we may with 
greater caſe comprehend the different eombinations of 
matter, with which mineral waters may be charged. 
$ 24. But, when we come to conſider the different 
degrees of ſtability and ſolubility of the various mat- 
ters, that have yet fallen under- human obſervation, 
and the few ſolvents of ſolid bodies, which the crea- 
tor has ſupplied ; we may form ſome judgment of 
the limits to be ſet to theſe like impregnations; 2 
we know a very great number of mineral bodies, for 
which no proper ſolvent has yet been found in na- 
ture. Thus, we find not onely the gems, but many 
of the metals, are deſtitute of fit ſolvents in nature. 
Whence, as yet it appears vane to look for gold, li 
ver, tin, lead, quickſilver or antimony in any nati- 
ral water. | 
8 25. This, with other relative truths, has been 
_ briefly ſet forth in the idea of ſalts and the trial d 
choice of waters, in the preceding part of this Oo 
7 
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From theſe, the various impregnations and their 
bounds may be better conceived, 
26, I ſhall here therefore onely point out ſome 
impregnations, that might not ſo properly be inſiſted 
upon there, and then procede to lay dotn the order, 
judge moſt natural and convenient to follow-in the 
ſucceding part of this wog. 
$27, We find waters impregnated with and by 
| ſubſtances, which, though they may, in a ſtrict ſenſe, 
come under the denomination of ſalts ; yet, as they 
partly never, and partly rarely, if ever, occur in na- 
ture in a concrete form, or in any manner ſo ſepara- 
ted from air or water or both, as to come under a 
very evident examination; we ſhall give them a word 
or two apart in this introduction, to help the clearer 

underſtanding of the ſequel. * 

$28. We find then, waters impregnated with cer- 
tain ſubtil, volatile principles; which for want of a 
better appellation, and to conform with cuſtom, to 
avoid confuſion, we ſhall call ſpirits ; and as they 
are the reſult. of the diffolution or decompoſition of 
ſome foſſil or mineraliſed body, though ſometime of 
the vegetable or animal kingdom; we ſhall call them 
mineral; as we call water, confeſſedly mineral, ſome- 
times for diſtinction, meteoric or aerial. | 

F 29, 1. The firſt and ſimpleſt of theſe is that moſt 
ſubtile, volatile fluid, which is known to: naturaliſts 
by the different appellations of ſpiritus volatilis mi- 
neralis; the volatile mineral ſpirit ; ſpiritus aethereus, 
vel acthereo-elaſticus mineralis ; the etherial, or ethe- 
reo-elaſtic mineral ſpirit, or anima aquarumt minera- 
ium; the life or ſpirit of mineral waters. And pro- 
baby is the ſpiritus luti caerulei, the ſpirit of blue 
Gay or loam of Becuzs, before mentioned. 
zo. This is ſometimes found in waters, which to 
Wulgar obſervers, appear ſimple, becauſe colotleſs, in- 
odorous and inſipid. Water charged with oops i 
l aways as light or lighter than rain water or dew. 
dis diſcovered by its extreme volatility: No ſooner 
zt removed from its ſourſe into air, but the leſt de- 
C gree 
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eſcape at the ſurface, and partly remane under the pref- 


denly, this ſpirit flies off with force and noiſe, which 
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gree warmer, than it immediately manifeſts iti 
by ſeparating and flying off in ſmall air bubbles; 
which ſparkling, partly paſs through the water and 


fare of the water, a while adherent to the bottom and 
ſides of the containing veſſel. If ſhaken, it dif. 
charges more of theſe bubbles, fo as ſuddenly to co- 
ver the furface with them; where, being eaſily rare- 
fied by the warmer medium, they quickly vaniſh 
If agitated or heated in a ſtopped bottle, with a nar- 
row mouth, and not quite full; upon opening it ſud- 


diminiſh upon every repetition, till about the third or 
perhaps the fourth agitation, the fpirit being diſſi- 
1 as it is at once upon heating, the effects totally 
ceaſe. 13 W 

$ 31. If the water thus impregnated be ſet in an 
open veſſel over the fire, the air-bubbles riſe, as ſoo 
as the fire can act upon it, and following one another 
in a quick ſucceſſion, fly off and rife viſibly abore 
the ſurface of the water, with a ſlight exploſion. The 
motion of the water will then become fo ſenſible, 
that before it become perceptibly warm, it will ſeem 
to boil,” If the veſſel be ſtopped, it will burſt with a 
exploſion, long before the water gets any ſenſible heat 
The ſpirit being by any of theſe means diſſipated, 
the water amits of its pellucidity in proportion to it: 
terreſtreity; and in one ſenfe, loſes of its weight, i 
another, -1ncreafes it: Thus, for example, the water 
ſo ſpoiled. of its ſpirit, reſtored to its natural coldnels, 
will be found volume for volume heavier, than before. 
But, if the new drawn water be readily and careful 
weighed in cold air, in a glaſs ; that glaſs placed un- 
der the receiver of. an. air-pump and exhauſted of 
ſpirit, then weighed again, it will be found to hare 
loſſed of its weight, which weight determines the de 
ficiency of its volatile ſpirit. . 

$ 32. Some of our common ſprings are charge 
with this ſubtil ſpirit; though it generally pd 
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obſerved. 1 Know of no ſimple water fo plentifully 
endued with it, as a pure cold ſpring upon the barks 
of the river Avon, over againſt the hot wells of St. 
Vincent's rock. It is in greareft plenty in the waters 
called acidulae; but there, jt is not ſimple, but com- 
plicated with the volatile vitriolic acid, and ſometimes 
er 
$ 33. As it is ſo ſubtil, as to be almoſt incoertible, 
impoſſible to be ſeparated and kept by irfelf, and even 
to be retained long in the water, after it has been re- 
moved from its ſource ot otherwiſe expoſed to a warm- 
er air; it is not eaſy to examine the nature of it, with 
due preciſion, Such waters as are im ated with 
this alone, Hardly change the color of firup of violets. 
But, ſuch are hardly ever ſo free from terrene matter, 
s not to work a change in color by ftanding ſometinte 
with this ſirup; they generally turn it green. From this 
cauſe, this ſpirit is generally looked upon to be alcaline, 
and that of a peculiar nature, differing from the common 
dal dreh alcali; e void of that ſmell and 
ing of origin not yet clearly known. Waters containing 
this ſpirit Fs ane kind. Hke the urinous or ani- 
mal volatile alcali, * ſokmtions of corroſive ſubſi- 
mate white. They alſo in general undergo at 
upon the admixture of acids; but, that is not ſufficient 
prof of alcaleſcency ; ſince charging them with alca- 
les or with any ſalt, even with ſugar, will produce a ſi- 
milar effect; for, whatever excites any degree of heat, 
or renders the watry medium heavier than before, 
mult expel this moſt light and volatile fluid. Theſe wa- 
ters are the lighteſt and beſt of any, and may be applied 
to all the purpoſes of pure water with deſirable faccefs. 
The extraordinary medicinal virtues, ſuperſtitiouſiy 
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legendary faint, may, when true, be found owing to 
this ſubtil matter and pure water alone, without any 
Preternatural or miraculous cauſe, to which the igno- 
"Mt are, upon all occaſions, fond of having recourfe. 
C 2 9 34+ 
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acribed to ſome ſprings from the influence of ſome 
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34. 2. The ſecond of theſe is a volatile 
ſpirit, with which waters are ſometimes, though rare. 
y, ſo ſenſibly charged, as to be diſcovered by the 
ſenſes of ſmelling and taſte. It is likewiſe diſcover. 
able by an ebullition, which ſuccedes the admix- 
ture of acids, and by its turning frup of violets 
green, and cauſing a milkineſs and white precipitation 

in a ſolution of corroſive fublimate. | 
8 25. Moſt naturaliſts deny the exiſtence of a vola- 
2 tile, urinous alcali in the mineral kingdom. But, 
moſt unjuſtly ; ſince its actual exiſtence, as well as its 
_ origin, are both eaſily demonſtrated. Many loamy 
earths are in ſeveral places charged with this ſalt, All 
bodies, that contain. ſea-ſalt have more or leſs of it, 
And not onely all the petrifications or mineraliſations 
of vegetables and animals, that now make a great par 
of the foſſil world, but all limeſtones, marbles, ſpars, 
clay, chalk, marle, ſlates, &c. yield it in plenty upon 
| calcination or deſtillation. It is likewiſe produced by 
the calcining or deſtilling together chalk, lime-ſtone, 
or lime, vitriol and fea ſalt, or lime and ſea - ſalt alone. 
And, as theſe materials are every where plenty in the 
earth ; wherever they are found, and there has at any 
time been fire to operate upon them, there a volatile 
alcali muſt be found. But, this is not to be ſougit 
in a concrete form: For, as it is extremely volatik, 
it muſt always fly off, where it does not meet witl 
ſome impediment to arreſt it. Meeting with acids 
its paſſage, it attracts them, and they uniting form an 
ammoniacal ſalt. Sceptics may be ſatisfied of the et: 
iſtence of this alcali, by the quantity of native fal an- 
moniae found in various parts of the earth; eſpecial} 
about ſabterranean fires. This ſalt is well known t0 
be compoſed of a volatile urinous alcali and the acid 
of ſea ſalt. If there were no natural volatile alcal 
| we could have no natural ſalt ammoniac. But, e 
| have the one, and can not therefore be denied the 
| other. 3 «of 
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936. Moreover, there are waters actually impreg- 
nated with a volatile alcali, ſmelling as offenſively as 
a ſwine-ſtie, We have a ſpring of this kind near 
Franckfort on the Mayne, called, Faul-Brunn, the 
tid ſpring, as WALLzRIus notes“; Who cites 
HzncxzL's tract intituled, Betheſda Portuoſa, for a 
ſimilar inſtance in the waters of Lauchſtadt and ſome 
others in Germany. 1 HOST 
$ 37. Beſides the ſmell, the ebullition with acids 
and turning ſolution of corroſive ſublimate milky, 
which characteriſe a water impregnated with a volatile 
alcali ; there is another ſign alſo, which is its diſſolv- 
ing copper, and turning ſolutions of that metal in acids, 
of a bright ſaphirine color, 1 
538. 3. In the general idea of ſalts*, mention has 
often been, and muſt ſtill be oftener hereafter, made 
of the volatile vitriolic acid. It comes here aga 
not improperly under our conſideration. This ſome 
look upon as the mineral ſpiritus rector, or preſiding 
ſpirit of the mineral creation, in the language of the 
alchemiſts ; though that appellation ſeems more pro- 
perly to appertain to the phlogiſton. This procedes 
from decompoſing vitriol, ſulphur or pyrites, and is 
ſo frequently mixed with the fimple ethereal or elaſtic 
ſpirit, and ſo like it in its principal effects, that they 
ve ſeldom or never properly diſtinguiſhed, and even 
are, by ſome of the beſt writers, often confounded 
together. 5 8 
39. This ſubtil ſpirit has every property of the more 
grols and heavy vitriolic acid, but fixity. It has the 
ame affinity or attraction with the ſame bodies, and 
works the like effects; with this difference, that the 
volatile ſpirit does not ſo firmly hold its union with 
the bodies it has diſſolved, or the ſalts it has ſaturated, 
s the fixed acid. But, flies off fpontaneouſly from 
many, or may be propelled by different degrees of 
fre, with or without the interpoſition of. the fixed 
ad, from all. Thus, though, as it eſcapes from 
„ Hydrolog. p. 72. d F 35, and foll, 
C3 : the 
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the pyrite, it is capable of diſſolving iron and im 
| e Mark yet, by the lighteſt a0 
onal heat, this ſubtil ſolyent flies off and forſakes the 
diſſolved iron; which therefore, falls in clouds af 
martial or ochrous earth to the bottom. Inattention 
to this property of this ſpirit, and to this change, gave 
Tife to by t abſurd and ridiculous notion and expreſſi 
on, of a volatile vitriol, which, to our ſhame, too 
univerſally prevales : For, wherever a water has been 
Found to tinge purple, blew or black with galls or 
other aſtringents, and to leave no vitriol behind it 
upon evaporation, or to loſe this tinging quality upon 
being heated or kept open or long removed from its 
ſpring ; this is attributed to a volatile vitriol, a ſubti 
vitriolic principle, volatile ſteel, or ſome ſuch unmean- 
ing non-entity. This acid gives no vitriol with either 
copper or iron; but the fixed acid does. By this + 
lone, they may be diſtinguiſhed in any mineral water, 

$ 40. This ſubtil acid it is, that gives the name 
and characteriſtics to the waters commonly called Aci- 
dulae or ſub-acid waters; thoſe of the chaſybeate or 
ferrugineous kind eſpecially ; ſuch as the waters of Pyr- 
mont, Spa, Malmendy, Stavelot, &c. and to ſome that 
contain no metallic matter, but rather an alcaline ot 
muriatic ſalt, an abforbent earth or the like; fuch a 
the waters of Seltz or Selter, Bonn, &c. 

$441. It is diſcovered partly, but not without much 
care and caution, by deſtillation; the firſt part that 
deſtills, changes ſirup of violets to a roſe purple, ob. 
feures or incompletely precipitates ſolutions of lead 
and filver ; extracts the red color of roſes; and i 
eurnſol-dyed paper be placed in the junctures of tie 
atembic, it will be found ſpotted red. 

$ 42. But, there is a fimpler experiment, than a 
of theſe, that demonſtrates this acid in any water, u 
which it abounds ; and that contrary to the obſerri 
tions and affertions of all the beſt writers. Some 
would have the name of Acidulae exploded ; 39% 


other reaſons, becaufe all the waters, that come mo 
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this denomination, turn ſirup of violets green. War- 
Ins poſitively ſays, this ſpirit has this alcaline pro- 
perty. Though it be true, that waters impregnated 
with this ſpirit change this ſirup green; the reverſe; 
muſt alſo appear fact to every careful obſerver. In the 
chalybeate waters abounding with this fine acid; firup-of 
violets is changed to a fair green, and galls and other; 
vegetable aſtringents ſtrike, in proportion to the im- 
pregnation, ſome ſhades of purple, blew or black. But; 
neither of theſe changes happen at firſt mixture: | 
the contrary, good ſirup of violets will-ſhew; firſt a 
bright roſe purple, which almoſt inſtantly vaniſhing, - 
leaves the mixture of the natural, neutral: color, a 
pale blew, and ſoon after changes, gradually, to a ſea 
green, and then, to all the' deeper ſhades, beginning 
always at the ſurface, - A' perſon muſt be quick and 

give a lively attention to obſerve the ſecond, and ſtill 
more to ſee the firſt change of color; the ſloweſt ani 

moſt ſuperficial in obſervation all ſee the third and 
laſt ; but, none, that I know of, ever before took the 
leſt notice oſ the two others. | 9 Vo 
943. In like manner, few take notice, that the 
galls or their infuſion do not immediately tinge in the 
water ſtrongly impregnated with this acid 3 but, it is 
moſt certain, that at firſt the mixture ſnews no change; 
then gradually turns to a pale roſe purple, and ſo im- 
proves, according to the ſtrength of the impregnation; 


to a violet RE. deep blew, or black ; beginning 


always towards — ſurface. | F 10 YL. 2287 2 
y 44+ Theſe obſervations planely di ſcover this Vo» 
latile acid predominant, at the time of begifining the 
experiments, in the waters; and therefare ſhew, that 
the antique term of Acidulae is in no ſetiſe improper 
or mexpreſſive; even though upon its exhalation, an 
alcaline ſubſtance ſhould: be found in the water. The 
change in the ſirup of violets, firſt to raſe purple, 
and the not tinging inſtantly with the galls, are both 
owng to the ſuperabundance of this acid at the iriftaht | 
of making the experiment. Were it not for this, 
| C4 2 e - 
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the ſirup would change inſtantly to a green, and the 


galls: would as ſoon ſtrike their dye. But, the con. 


ſequences evince the truth of this etiology : In pro- 


portion, as this acid eſcapes, the coloring effects are 


produced. The ſirup of violets recovers its natural 


color, when the water 1s brought to the neutral ſtate, 
by the flying off of a certain portion of the volatile 
acid ; and at that inſtant it is, that the galls tinge, 
Then, ſoon after, the firup begins to get ſome ſhades 


of green at the ſurface, where the acid firſt gets off, 
and this procedes by ſhades, deepening by degrees, 
from the furface to the bottom; which can be attri- 
buted to none other cauſe, than the gradual exhalation 
of the acid, and that from the part of the fluid moſt 
in contact with the air. The ſame progreſs is made, 
rather more quickly, with the galls ; till, in propor- 
tion as the water is charged with terrene matter, it 
ſooner or later lets the -coloring matter precipitate, 
For further illuſtration of theſe truths, it is to be ob- 
ſerved, that the water thus impregnated, by agitation, 
or lying ſome ſhort time expoſed to the air, to loſe its 
ſpirit ; with firup of violets, ſtrikesinſtantly greer, which 
change muſt have been before impeded by the acid one- 
ly : And, that the water, thus changed, ſtrikes inſtantly 
its deepeſt dye with galls, which was by the ſame cauſe 
before obſtructed. But, if the water lyes long enough 
open in a warmer place to loſe all the volatile acid; then 
it will not tinge at all with galls; not that the mart: 
al matter, the cauſe of this dye, is volatile, as gene- 
rally ſuppoſed ; but becauſe: the acid ſolvent is volz- 
tile and flies off, leaving the metallic particles, 10 
longer in a ſtate of ſolution,” but in the form of a light, 
rediſh magiſtery, to precipitate. 

$45. This acid is ſometimes ſo inodorous, a5 not 
to be perceived by the ſmell in the water, Thus it l 
found in moſt of the waters of t. Malmend, 
Stavelot, or Brue, Spa, Tunbridge, &c. But, not 0 
abſolutely ſcentleſs, as not to ſtrike the ſenſes with 
ſomething different from common water upon he 
ing. Some are found wich ſuch a portion of 1 
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ton, as gives proof whence they derived their ori- 
229 chr ſenſes ; for, they give the putrid orfulphu- 
"ous ſmell, ſo far, as to have been looked upon to 
be actually ſulphureous; though they offer none other 
proof of an impr 2 5 with this mineral or its 
nammable part. Of this kind is the Geronſter ſpring 
at Spa. 2 
We . 4. The fourth ſubtil matter, with which we 
find ſome waters impregnated, is phlogiſton, or the 
inflammable principle. What is meaned by this, has 
been briefly explaned in our idea of falts*. Its exiſt- 
ence in water in this form, has not, that I find, been 
obſerved by any before; but is rather denied by Sr An, 
But, as this ſeems to be the Sulphur Principle of the 
antients ; ſo I take it to be the ſulphur of all the me- 
dicated waters of the moderns for as far as I have 
been able to look” into this matter, I have never found 
any water, however ſulphureous, it has been called or 
deemed by naturaliſts or chemifts, that was impreg- 
nated with any thing, that bore more relation to ſul- 
phur, than this principle; which I firſt diſcovered in 
the waters of Aken and the inferior ſprings of Borſet. 
This, under one modification or other, is the cauſe of 
the different ſmells, as well as of the various colors of 
bodies. It is the fupport, if not the origine, of fire; 
and perhaps will be found the cauſe of electricity. 
Nothing will catch fire or burn, or ſuffer any change 
in the fire, that is not endowed, or more intimately or 
larly connected with this principle. Where the union 
8 molt intimate, there the leſt change is undergone z 
% in gold, glaſs, &c. Where its union is more lax, 
there it readily flies off, as in ſuch waters, as contain 
I, and in all vegetable and anitnal bodies. By what- 
erer means bodies are brought to a perfect diſſolu- 
non, they are reduced to their firſt principles. In the 
corruption or diſſolution of all bodies, this, as the 
moſt ſubtil and volatile, with the mercurial or metal- 
kling principle, firſt eſcapes and flies off. Thus it is 


* Fart J. ; 12. 2 te ; 


— — » —— ——é—? — —————— ů — 


min the fam; ae of both v les and animals, and 


ady call a ſpirit, nor this oil, nor this falt are prin- 


N 
= 
' 
| 
| 
i 
| 


18 Of Mineral Wa rE RS in general. 


firſt ſeparated from the maſs and then forms a ne 
combination in the fermentation of vegetables, Bu, 


their ſeveral productions, it flies off. In like manner 
in the combuſtion of all inflammable bodies, whether 
vegetable, animal or mineral, it is diſſipated, not de. 
ſtroyed , it readily conceives that motion, which pto- 
duces what we call fire, and flies away in the vapor 
or flame. But, that we may not imagine it deſtruc. 
tible, though of all known beings it muſt be confeſ. 
ſed the moſt volatile; nor yet confound it with the 
groſs notions of ſome, who take oil or any oily mat- 
ter for it; as ſome of the late analyſers of Bath water 
do; let it firſt be remembered, that principles are 
unchangeable or indeſtructible; and then, let us con- 
3 happens when any inflammable body is 
committed to a firm iron or earthen retort, and un- 
dergoes the utmoſt torture, that arteficial fire can give. 
All watery and oily parts will firſt deſtill; fo will cer. 
tain faline concretions, volatile alcalies, be formed in 
ſome, and with theſe tranſcend the helm and deſtil or 
ſublime. Neither this watery matter, which ſome 


ciples; as our IMMORTAL * BoyLE has demonſtrated; 
they are compound bodies; each of which ſtill con- 
tains ſome portion, more or leſs of phlogiſton. But, 
after the remainder in the retort has ſuffered the ut 
maſt known force of fire; if -the veſſels be found, 
d the junctures perfectly cloſe, the phlogiſton vil 
be "aan by all this force, as it were, inſeparable from 
the matter in the bottom of the retort, now I 
to a coaly ſubſtance ; where it may ſeem fo firmly con- 
nected with this terrene maſs, falſely looked upon 0 
moſt chemiſts, as what they call, caput mortuum, 
a maſs void of all things but a dead earth; as to be l 
appearance either fixed there or thence totally diſpel 
But, ſuch is the attraction between this moſt ſubtl 
principle and the more fixed earths, that they can 
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yer be ſeparated, but by the free interpoſition of the 


| * 47. That the phlogiſton ſtill remanes in this res 
ſiduum, or in common charcoal, ever ſo long ſuffers 
ing the force of fire in cloſe veſſels, is evident from 
faber of them imparting it by fuſion to any, merallic 
calx, which is metal ſpoiled of this principle: For, 
thus the metallic ſplendor and other properties are 
reſtored, And, that it may be e or diſſipated 
by fire, appears from the recalcination of this metal, 
which may again be reduced to a calx as before; or 
by the calcination of the reſiduum or coaly matter, 
which will leave nothing, but the fixed, yitrifiable or 
calcarious earth behind; the phlogiſton, and, with it, 
the mercurial or my 2 being ſet at li- 
berty by the intromiſſion o air. By theſe, air is 
rendered noxious : As is obſerved, where charcoal is 
burned in a cloſe room, Perſons ſleeping in ſuch. air 
have been frequently found dead: And others, work- 
ing much in this vapor, without the benefit of free 
air, are ſeiſed with heavy pains in the head, oppreſ- 
hons and aſthmas. _ 4 
948. This principle, as before obſerved, is con- 
unually flying off from all bodies, that contain it, as 
they are by any means decompoſed, in open air, As 
all combuſtible bodies, as well as ſulphur contain it, 
it is highly improper, and tends to great confuſion, ta 
call phlogiſton ſulphur or ſulphur phlogiſton : This is 
but one of the conſtituent parts of ſulphur, as it is 
of other inflammable bodies. Here, it is joined with 
the univerſal acid, with which it is found to have the 
ſtrongeſt attraction, in the proportion of about one ta 
fveteen, From this acid, it is onely ſeparable by dee 
ſtroying either the one or the other, by the interpo- 
ition of fire or fixed alcalies. In their diſſolution or 
corruption, all bodies loſe it; and where there is, as 
ughout the face of the creation, a continual diſ- 
dlution preparatory to a generation of ſucceding 
matter; no wonder, we find this principle, 8 do, 
ving 
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flying off from the earth, eſpecially where cumbuſti. 
ble matters moſt abound. Thus, fewel for fiery me. 
teors, lightening and thunder is conſtantly ſupplied, 
thus waters are impregnated, as well as the air; and 
hence, other bodies are furniſhed with this material. 
In the animal and vegetable creations, it is not le 
manifeſt : It is continually flying off from them in the 
ſtate of nature, in ſome proportion; but, more, when 
they come to a ſtate of diſſolution, by fire, putrifac- 
tion and the like. This it is, that ftrikes the ſenſe 
of ſmelling, variouſly from various bodies, in different 
modifications and ſtations. It is by this, that dogs 
and other beaſts trace and diſtinguiſh their prey or 
other bodies, by the ſmell alone. It may be looked 
upon as the ſpiritus rector of the whole terreſtrial 
creation, rather than the volatile vitriolic acid, which 
fome look upon in that light, as before mentioned. It 
is moſt manifeſt to our ſenſes in the decompoſing of 
bodies ; ſuch as are in a ſtate of combuſtion, fermen- 
tation or putrifaction. This principle, from thoſe 
eſeaping, ſtrikes our ſenſes with a diſagreeable ſtench ; 
ſticks to the ſurface of plate ſilver and tarniſhes it fir 
yellow and then black; firft variegates the ſurface. of 
bright lead, afterwards blews, and then blackens it ; it 
gives a black or brown color to the precipitations of 
the ſolutions of either. It is this, that generates ſul- 
phur, upon meeting with the univerſal acid in a ſub- 
tiliſed ſtate; as by fuſing an alcaline ſalt neutrated with 
the vitriolic acid and a coaly or phlogiſtic body toge- 
ther. It is from the union of theſe two ſubtil bodies, 
in the vapor of the baths of Aken, that fo ge- 
nerated, not ſublimed, as is and has been Jong gene 
rally imagined, This it is, that in a manner rev 
the calces of lead, layed in paint upon boards or wall 
over jakes, fewers, and where-ever putrifying bodies 
lye: For, there the whiteſt paint, with lead, gros 
black, or lead-colored, and ſoon after, puts on 4 ſhin- 
ing metallic ſplendor, on its ſurface, It is proba / 


this flying off in great abundance from fermenting 1 
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- putrifying bodies, that renders the air too ſtrongly 


charged with it, noxious z as in wine cellars and brew- 
ers backs or tuns; where quantities of muſt or gile 
or wort are fermenting; or in vaults, where putri- 
fing bodies are confined. It is this, that cauſes the 
ſubtil exhalations and vapors in mines and 


25 in the coal mines, particularly at Whitehaven ; or 
ſufocating, as in theſe and various other mines, as 
well as in the grotto, called Del Cani, and many others 
in Italy, and in the Alpes and Pyrinnees. - And it is 
this, that was ſometimes found deſtructive, iſſuing 
from ſome clefts in the rocks about Carolſbadt, as ob- 
ſerved by BzxGer *; and it is probably the ſuper- 
abundance of this, perhaps, complicated with ſome- 
thing arſenical, that renders the exhalations from ſe- 
veral waters, fuch as thoſe of the dead ſea are ſome- 
times ſayed to be, and ſuch as the rivers ACHERON, 
PHLEGETHON, and Sryx, of the antient. mytholo- 
giſts, from actual ſprings and rivers of this quality, 
were ſayed to be. But, to all theſe effects, the 
mercurial, always concommitant to the inflammable, 
principle, muſt undoubtedly contribute conſiderably. 
$49. From this inflammable principle, we muſt 
carefully diſtinguiſh an oily matter, with which the air 
abounds, and from whence vegetables, if not animals, 
borrow ſame part of their oils, reſins and fat. From this, 
no water, that is long expoſed to the action of the air, is 
found free, It is confounded with the phlogiſten ; 
but, moſt injudiciouſly ; as they are as different, as 
a {imple elementary matter and a mixed or compound 
body can be. The one is onely to be demonſtrated 
in its effects or unions with other bodies; the other 
may, by various means, be ſhewn in an aggregate 
form. Such waters, for example, as contain the — 
lofe it upon being heated; whereas the later may be 
found with the reſiduum after evaporation of the a- 


deus humidity, The waters moſt ſtrongly charged 
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ttos, ; 


which are called damps, and are either combuſtible, | 
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with this oily matter are moſt apt to ferment” and 1 
ify. Before one of theſe hs, or evongm. 
tion, the ſenſes can not diſcover this matter in ap 
water. But, in the firſt, it gives aninflammable'ſying, 
in the fecond, a volatile acrid one, with phlogiſton ; the 
_— compoſition being diſſolved and a new combi. 
n produced, in fermentation ; while it is broken 
— into its firſt principles, in putrefaction; the 
laſt, evaporation, yielding the entite aggregate. In al 
putrid waters, the volatile phlogiſtic principle ſtrikes 
the noſe ſtrongeſt; and the ſtench produced, being 
keſt that of a ſolution of ſulphur with alcalies, pre- 
„ by acids, has univerſally obtained the name 
ſulphur ; though it evidently wants the pri 
part, the baſis of * mixed body, called Sul 
and opera Sri every other characteriſtic tht 
mineral. Some, with aſſurance equal to their igho- 
rance, hardily pronounce this oily matter, ſulphur; 
and the water, in which they find it, they call, and 
look upon as, ſulphureous, with abſurdity equally ob- 
vious 3 as ſhall be practically evinced and N 
in the ſequel. 
$ 50. As then it muſt appear, that waters may be 
moſt diverſly impregnated with one or more of theſe 
ſubtil matters in various pro 1 and degrees; ſo 
as to make an almoſt endleſs variety, eſpecially if we 
take in the various ſolid bodies, that may by eſe 
other folvents be diſſolved and combined with them ; 
it is eaſy to conceive how difficult it is to form a ctt- 
tain ſyſtem of mineral waters taking their denomint- 
tions from their ſolvents, and what inextricable con- 
fuſion muſt be introduced by arranging the contra: 
rieties of ſolvents and ſolvends to be found in the gre! 
diverſity of kinds of mineral waters, with which tht 
earth abounds. 
$ ;r. Hence, leaving it to time and men of mort 
leiſure, and more inventive geniuſes to form a moe 
regular and perfect ſyſtem i n ature in this branch of 
her exquiſite operations; - I ſhal), in the ſequel, * 
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kne myſelf to the fimpleſt diſtinctions and the maſt fami- 
lar, that occur to me in the claſſing the waters, of which 
| purpoſe to treat, and that is, by 775 every water 
a denomination from the principal. faline or other ter: 
rene matter, with which it appears to the ſenſes, or 
by analyſis, to be moſt ſtrongly imp! . But, as 
enough may not at preſent fall within my $10 
complete this eſſay in the method propoſed, I ſhall 
point out the order and the diſtinctions, I think moſt 
eay, familiar and natural, and procede to claſs thoſe; 
| am to examine at preſent, in this order; as far as 
the number and diverſity of ſubjects will admit, 

F 52. 1. Firſt, mineral waters may be compriſed 
under two general heads; to wit, Cold and Hot. 

$52. 2. After which, the moſt common, the moſt 
univerſal impregnation, that with ſalt, from which no 
mineral, and hardly any meteoric, water is found ab- 
ſolutely free; may, be regularly conſidered. wry 

F 54. 3. Then falt, or muriatic, waters; thoſe of 
ſprings, whether inodorous or fetid, and that of the 
ſea may be examined. 64 

\ 55. 4. Tbe next head may be ſaline waters of 
another kind; ſuch as, 1. Ammnoical waters, where 
that ſalt is generated; or, 2. nitrous or alcaline waters z 
28 thoſe of Bonne, Seltz or Selter, &c. Theſe - how- 
ever may be neuter, or have a volatile acid 
nant ; and hence form other kinds; or with the fix- 
ed vitriolic acid a more permanent neuter. ſalr, thae 


of Glauber, may be produced, and conſtitute a 3. 


diſtinction of waters, of which we have great abun- : 

may 5 Britain; as Epſom, Scarborough, Chelten- 

am, &c. 1 ; N 
y 56. 5. Waters chiefly charged with abſorbent or 
calcarious earths, and with ſelenite; ſuch as ineruſt 
veſſels in which they are contained, or bodies lying in 
their paſſages; or petrify bodies, or form by them- 
ſelves ſtoney concretions, Tophi, as they are called. 
Theſe may alſo be found like the preceding, either neu- 
ter, or with a volatile or fixed acid CITE all 
| | $ 57. 
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85 57. 6. Here, waters impregnated with bitumei 
or bituminous matters may be taken in. Of which 
various kinds are found in ſprings or lakes in different 
parts of the world, as in different parts of Aſia and 
Africa, and in our American Iſles. Mention is made 
by ſome, of ſprings of this nature, as one at Neidel: 
badt in Switzerland, and ſome in our own country; but 
I have never ſeen any, that come under this denomi. 
nation; except the brown water in Turbaries or Turf. 
pits, in ſome of our mountanes. 
$ 58. 7. I can alſo conceive water impregnated 
with ſulphur by the means of alcaline falts or lime, 
about Volcanos : and believe there may be ſuch about 
Hecla, Aetna and Veſſuvius; but I have not ſcen 
fuch, nor found them deſcribed by any. Certain ! 
am, if there be ſuch ſolutions of ſulphur in water, 
they muſt appear more or leſs colored, and become 
milky and precipitate with acids; which has not yet 
_ noted of any, that has fallen within my knoy- 

ge. 
$59. 8. I can likewiſe conceive a water 

with modern nitre or falt petre ; eſpecially in the crude 
ſtate, when the nitrous acid has but a calcarious earth 
to its baſe. But, as the generation of this ſalt is ne- 
ver known to be performed deeper, than within ſome 
eighteen or twenty inches of the ſurface of the earth; 
ſo we can not hope to find permanent ſprings equally 
charged with it. | 
$60. 9. We might expect waters impregnated with 
Borax; as well as with alum; but, I never yet fan 
ſufficient proof of either impregnation ; though | 
have often heared of waters charged with the later. 

$61. 10.We find almoſt every where waters impreg- 
nated with ſuch metals and metallics, as are ſoluble in the 
onely acid, which is found pure, in the earth; I mea 
diſengaged from ſome terrene or ſaline baſe, whici 
muſt bar any acid from diſſolving any metal, except 
copper. Theſe may be called vitriolic waters. And 
may be of different kinds; firſt with reſpect to the 


two complete metals, and that metallic, or incomper 
| metal, 


=> = 
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metal, that are found. ſoluble in the univerſal acid; 
Theſe give us three different waters; as f. one im- 
3. one charged with zinc. Which may alſo. be diver- 
ſified 
for example, we may have 1. a copper water by means 
of the — and another by that of the volatile, vi- 


waters, impregnated upon the ſame principles“. 


the principal mineral Waters, as yet known, 

$ 63. The ſecond | 
mal waters, commonly called Baths, which may un- 
dergo the like impregnations with the cold mineral 
waters. Theſe then may be either, 


in Switzerland, 
others. 


genbadt, in Germany, and ſome 


* * 


Let the affertors of a volatile, vitriol, volatile iron or fleel or 
other imaginary ſubtil chalybeate eſſences in waters, be undeceived 
by this truth; that there is no ferrugineous water as yet known, 
tat loſe its iron tinging quality with galls, that does not fill retain 
the iron, not in a ſtate of ſolution, but precipitation i ſo as it 
TN to the ſenſes: Thus, for example, the waters 

yrmont, 


Cheltenham and Bath amit of their pellacidity pofite more or 
leſs of an ochrous earth, after they have loſſed the volatile ſpi 
in which, in the natural ſtate, it lay diſſolved, And upon . 
a ſufficient quantity of the common vitriolic acid, to diſſolve this 
eatth, not to predominate ; the water will again become bright and 
Fre nearly the ſame tinge with galls, it did Which 1 
ews, it is the ſolvent, not the ſolvend or ſolved, that is volatile. 
And to carry this matter till farther ; if the ſeparated ochrous 
cath be diſſolved in a ſufficient quantity of the common vitriolic 
ad; it will clearly evince the abſurdity of the notion and the term, 
Viriolum volatile or Fogax, of which ſome men ſeem very fond, 
ud the no leſs idle imaginations of ſome, who have not heen hardy 


= 
* 
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al 

enough to commit their indigeſted thoughts to writing, but in con- 

. wap that there is ao re on any water: For, this ſos 
will give common martial vitriol, as effetuully as any otdi- 

nd . tefcial ſolution of that metal. 

the | 
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copper 3 2. one charged with iron, and 


general claſs are the hot or ther- 


964. 1. TT as the waters of Pfeffer 


pa, Malmendy, Stavelot, ee Scarborough. 
7 de 


Y 


according to the ſtate of the ſolvent. . Thus, 


triolic acid; 2. iron may afford two, and 3. zinc as man 
962. And theſe, with ſome flight variations, are | 
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$ 64. 2. Spirituous and a&ive ; as the Piſean, Te. 
tuccimas and NMicarinian baths in ital. 


9 66. 3. Muriatic; as che regen of Pier ul 


Acnreera. | 
0 4. Aleakne as che backs of Teepktr. 
$68.6. Alcaline and muriatic ; wk og: of Bor- 
ſet, and Chaud-fontaine. - | 
as the baths of Aken, and the inferior e 
ſet.” 
= 70. * Alcaline and calcarious; as thoſe of Bol- 
lerbadt near Wirter 
$51. 8. Alcaline, calcarious and ferrugineous as 
hot. of Carolsbadt. 
72. 9. Calcarious, with a neuter and muriatic ſalt; 
as"thoſe of Briſtol, &c. 
5 73. 10. Calcarious and fe Sy with a neu- 
ter and a muriatic falt, as thoſe of Bath. 
5 74. 11. Neutral baths, either, | 
75. 1. Simple; or, 

175. 2. Ferrugineous; as the baths of Bade in 
2 | of 
8 ma be other varieties 
bac on well as -; 2 waters; but theſe, 
I 'take to compriſe the principal, that have yet — 
within the comp _ of my reading or obſervation, and 
more than I ſhall be able to explane in this tract. 
Therefore, as near as the want of ſufficient variety of 
ſubjects will admit, I 1225 to attend to o this order 
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From a juſt bn of Reſpect and Duty, 
To that illuſtrious Hero, | 
That great Ornament to the Britiſh Flag, 


"WI, vin invincible Valor, 
And 


Matchlck Conduct, 
Aſſerted and maintained 
Britain's Dominion on the Main, 
Bore her Terrors and -Renown, 
To the utmoſt. limits of the Globe; 
1s And now, it 
Te the honor of his King, 
Weir And 
The Happineſs of his Country; 
With all Dignity,” Prudence and Fortitade, 
Fills the great, e bs ruft 
Of 
The fr of the HAM Comamitioners 
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-— — For executing the Office..._____ 
ET k 
Lord High Admiral of: Great Britain ; 
Theſe Eſſays on Salt and Sea Waters 
Are, with all due humility, \c; 
Inſcribed — 
Joo the Right Honorable 
THE LORD ANSON. 


$ 1. As the ſubſtance, next to water, the moſt ne- 
ceſſary to the well-being of his terreſtrial crea- 
tures, the alwiſe and provident creator has furniſhed all 
parts of his creation moſt plenglully with ſalt; in ſo much, 
that there is hardly any part of the known univerſe, 
in which ſalt, in greater or ſmaller quantities, is not 
found: There are no ſanguious animals known, whoſe 
Juices are void of ſalt; moſt vegetables contain a por- 
tion of it; ſome, a conſiderable quantity. The earth, 
almoſt every where, abounds with it; ſo as to afford 
no ſpring, river or lake perfectly free from it; in 
ſome places to afford ſprings, rivers and lakes, as 
well as the univerſal ocean, which pervades or ſur- 
rounds the whole globe, ſtrongly charged with it; 
and in many places to give entire quarries, mountanes 
of ſolid ſalt; whence, we cannot be at a loſs to de- 
duce the origin of ſalt water. To theſe add, that 
ſalt is not confined to the terraqueous creation alone; 
for, the atmoſphere is often found more or leſs chary- 
ed therewith; ſo that there is hardly any rain wat” 
found free from ſalt; and ſometimes falt, inſtead of 
freſh, water has been rained in different places; pa 
ticularly here in Britain, as ſome report. But, 
may be otherwiſe accounted for in an iſland. 
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3 2. Salt waters are as univerſally known by the 
ſje, as Fett, or as the ſubſtan, ich hich the 
feet waters are impregnated'to bring them under tha 
Welden of file,” On nn 2 
5 2. As there is hardly any water in a natural ſtate 
known, quite free from ſalt, and as the | om quan- 
tity of the waters of the globe, from their remarka- 
bly ſtrong impregnation” with this mineral, have ob» 
tained the name of ſalt water; theſe naturally firſt 
preſent themſelves to our conſideration, in an eſſay on 
mineral Wer 1013 15 
54. Theſe; ke the common ſweet waters, fall 
under our obſervation in ſprings, rivers and lakes, as 
well as in that common receptacle the ſea, ta which 
all the waters of the earth, however - ſimple or im- 
nn ene 
55. Naturaliſts, antient and modern, © furniſh us 
with numberleſs hiſtories of ſalt ſprings, either hot or 
cold. [0 HIRE <% \ | K HERS EL 247 Tit 
{ 6. PLiny and AcgicoLa * mention the Pega- 
ſaean and other hot ſprings, from the evaporation of 
which, ſalt was made. The former and AxrsToTLE* 
both ſpeak of a ſalt fountane in Chaonia, a part of E- 
pirus, in Greece, Acr1corLa® and Pomronrus Mz- 
La * give an account of a ſpring, called Salfula, in the 
province of France, called N e; which is found 
falter, than the Mediterranean ſea. Of this kind, there 
are great numbers in different parts of Germany, Italy, 
Poland, Ruſſia, Sweden, &c. Wherever there are 
any conſiderable ſprings of this nature in Germany, 
the place is diſtinguiſhed by the name of Hal or Ha- 
la, probably from the greek name, *Aas, for ſalt. Such 
ſprings have given riſe, as well as names, to many 
towns in the empire; ſuch as Hala Hermundurorum, 
Hala Sueviae, Hala Rhetia, Hala Magdeburgica, 
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Hala Saxanum, and many others of inferior note. or 
all the now known ſalt falk gs, Horenan. reckon, 
chat of Luneburg to yi 8 . FER 
are not, that I can learn, living f 
or wells of — depths, 
drawn 


l 


* Prix“ tells us, that in Ba . JE 
ed oil for their lamps, and falt for their ordinary 0 
poſes, from ſuch ſprings. or wells. After hav! 
porated a conſiderable quantity of the water, ci 
or bitumen was by ſcumming collected from the fr 
face; while the ſalt was found at bodum. From him, 
— learn, that ſalt was alſo made in 
from ſalt wells in the like manner. As we alſo dd 
from AGR1coLa *, that ſuch like wells were found and 
uſed for the ſame purpoſes here, as well as in Spain 
and Italy. 
$8. The ſame authors likewiſe mention. fal riven; 
as one in Spam obſerved by SrxARO, one in Licils, 
obferved by Vir Ruvius; one in Cana, where the 
temple of Neptune ſtood; ſeveral about the Caſpian 
ports, about the country of the Mardi, in Armenia 
and other parts of Afi, particularly the. Ochus and 
_ of antient Bactra, EOS and one nat far 
from the mouth of the Eu 
$.9. From the ſame we learn, that ther 
are many, lakes, 5 wells and ſprings af 
ſalt water in divers parts of the world; ow whence 
falt is in like manner extracted. The chief of the 
are, the Tragaſacan lake in Afia the leſſer, and thok 
of Phrygia, that particularly, called Tarta ; thoſe d 
ia and Pamphiliaz and the greateſt known, 
that called Mantianus in Armenia; Aut in Cyprus, 


* Book and chap. W . d De natur. eorum quae effuunt 
ex terra, ; „ 
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don che ſoutharn omaſt, near Cittium in Jud s. 
the lake Aſphaltus or the lake of Sodom 1 15 es 


very great ones nent Wibeckz, in /Egype. the ce: 
lebrated ſalt lake near Memphis; and neat Babylon. 
difimbogues itſelf; and many found in different parts 
of Africa, as in that, anciendly called Cyrengies, now 
Bara, not far from the place, here the temple of Ju- 
us Macotica may be enumer ate 
2s in Germany, 2 remarkable ane, mentioned by the 
ſame AckIcOLA, between Stappel and Schurg ; which, 
though bordering upon a lake oi freſfi water, is not- 
vithtanding, as ſalt as the fea. - There is one in A- 
pulia in Italy, called Tarentinus : and three in Sicily: 
one called Cocanicus, another Agrigentinus, 80d 4 
third, near Gala. There are many others in different 
parts of the world; but, theſe are enough for the pre · 
ſent purpoſe. Such as are curious to ſee a farther. re- 
cital- are referred to Pl, nat. hiſt. GALEN, de 
imp. medic. facult. lib. xi. c. de ſale. ACR COLA 
de nat, foſſil. Marhrol vs, in Diosrontp. lib. v. 
11. In Britain, we have many ſprings and- 
wells richly charged with ſalt 3 but, neither rivers; 
nor lakes, in which it predominates. Hence, we fcc, that 
many waters are, in various parts of the world, found 
3 ſtrongly impregnated with ſalt as the ſea, or great 
ocean, that environs the globe, and is every where 
found more or leſs falt. ane 
F 12, If it be enquired, hence theſe waters de- 
nve their ſaltneſs, aqueſtion; which has engaged bet-: 
ter heads and pens than mine; I ſhall anſwer, when I: 
am reſolved, whence the immenſe: quantity of foſſil 
or mineral ſalt, found abnbſt every where, dertves ita 
ongne, When we find g ſalt, or any ſuch like ſub- 
ance, in a water, which we cannot diſcover in the 
cath, we may endeavor to account for its genera- 
don in the Water, or by ſome treatment gien it. 
Y * 3 


or mines, but of whole mountanes of this ſalt in dif- 
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But, if we find a ſalt plentifully in nature, and fd 


waters, that waſh this ſalt impregnated with it; how 
frre for-the-capſe of thi | 


impregnation ? „ $2 
8 13. We find then, fale diſperſed hon hom the 
univerſal creation: It muſt therefore be 2 
ſible, to get water free from it. But, if we bad. 
in ſome places, there are immenſe rocks, mountanes 
of foſſil ſalt, which falt is one of the moſt ſoluble in 
water; it can not then be difficult to conceive how 
waters, coming into contact with ſuch ſalt, ſhould be, 
as theſe ſprings, wells, rivers, lakes and che univerla 
ocean are obſerved, there with i 
$ 14. Prawy * then, tells us, that ſalt is dug up in 
Cappadocia, in large ſquare pieces, clear, like ſpar, 
ſelenite or Muſcovy- glaſs. The ſame is obſerved: by 
MzTr1oLus®, as well as by Gal zx, AGRICOLA and 
ethers. Theſe authors inform us not onely of quarries, - 


ferent parts of the world. Among theſe, is the moun- 
tain in India, called Oromenus by Puny. z where falt is 
taken up as ſtones out of aq „and in ſuch plenty, 
as to bring into the king's coffers a revenue ſurpaſſing 
what may be drawn from gold and pearl. The houſes 
and walls of Curbis a oy of Arabia, and after her 
example, thaſe in other parts of Arabia and Xgypt, 
were built with glebes or rocks of ſalt cemented only with 
water, to ſupply the place of ſtone and mortar, The 
like plenty of this ſort of ſalt is ſayed to be found in 
Spain and in Africa. 

Js 15. Many other writers. | give us ; ſuch accounts, but 
none more particularly than-Acricoya . There ae, 
ſays this illuſtrious natural hiſtorian, many and great 
mountanes of falt in divers of this globe. 
MarTr1ouus tells us of ſalt dug up in Calabria, 
particularly in the mountain called, Altomante, n 


In the laſt ried haak.ond chop „ theft cird bot 
and chapter,  F Pe natur. ſoſil. i. i. et de ſale cacdus et fol 
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t quantity, and as clear and pellucid as cryſtal,” In 
many a0. ever Where thi fate lake before men- 
tioned is found, and about the Caſpian ports, "thete are 
huge rocks of this ſalt, which are not dug up, as the 
water is found ſo impregnated with it, as to ſerve all 
the purpoſes of 'falr. it is dug up in many other 
places iy Germany, as about Sibenburg, Salzeburg, 
Torrenburg, Acterhell, Tyroll, &c. Alſo in Po- 
land, in various parts, as at Bochnia, Veliſke and 
Cracow, in particular; in Sweden; in the mountanes 
of Hungary; in Ruſſia, Siberia and Ly. + The 
mountanes of France and Spain abound with foſſil falt, 
and we have plenty of it in many counties of Britain; 
particularly, thoſe of Worceſter, Stafford, Cheſter, 
Lancaſter, &c. a 8 n 47 l 
$ 16. When ſuch immenſe quantities of this falt 
ae diſcoyered, we may reaſonably conclude, there are 
greater funds of it, that lye as yet undiſcovered ; ex- 
cept by their effects. Whence, it is more to be won- 
dered, that we have ſo much freſh water left as we 
find, than that there are ſo many ſprings, wells, ri- 
vers, lakes and the univerſal ocean, ſo replete with 
this very ſoluble ſalt, as are obſerved; oO 
F 17. This ſalt is known in general by the appel- 
ations of fa] foſſilis, or prog pores wel —_ 
nus, caeduus, meus, &c. e raturaliſts. It 
8 of —— and conſiſtendies according to 
the different ſubjects, with which it is united ; and ob- 
tains the name of gem, onely when it is pure and 
pellucid, This mineral ſalt has one remarkable pro- 
perty, obſerved by WaLLzzIvs, but not cafily ac- 
counted for, clearly; that is, that ſoon after a piece 
of the ſalt mine has been expoſed to the air; it ſo far 
ncreaſes in weight, that the laborer, who carried it 
with eaſe in the mine, is found hardly able to move it 
ater, If this be an increaſe of ſalt, as is moſt likely; 
ve ſee how ſudden the generation of it is to ſupply. 
the conſumption of it made throughout the creation. 
Hence, we need not be ſurpriſed, that our funds of 
| it 
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it are not to be exhauſted by all our waters. And, 2 


all the ſalt furniſhed to our kitchens or tables, or for 


the various purpoſes of medicine or arts, is derived 
from ſome impregnations or ſolutions of this kind; 
we may eaſily conceive the variety of this ſalt, which 
from the various modes of operation muſt neceſſarily 
ariſe, : I 

$ 18. When any pure ſolutions of this rock or fol. 


fil ſalt, whether natural or arteficial, ſuch as the wa. 


ters of ſalt ſprings, rivers or lakes, or of the ſea, are 
evaporated in fit, clean veſſels to cryſtaliſe, they yield 
firſt an earthy matter, which being ſeparated by clari- 
fication, they afford pure pyramidal cryſtals of a white 
or colorleſs ſalt, ſuch as we here in Britain uſe for all 
ſes. But, where ſalt waters are evaporated to 


Purpo 
a dryneſs, without clarification, or ſet in ſhallow ponds 
or marſhes to evaporate in the air; there we ſhall 


have a foul, gray, brown or colored ſalt; what 
we call Bay-ſalt, from the adherent, as well as ac- 
quired, earth; ſuch as is chiefly uſed in France 
and other inſlaved countries. Where, on account 
of the heavy gabel or exciſe layed upon this neceſſuy 
article, and the penalties inflifted to enforce the ſevere 
exaction; no man dares to purify ſalt for his own ta- 


ble, nor conſume leſs, than the monarch's officer 


thinks fir. Curſes, which all our corruptions, in mo- 
rals, religion and politics, have not yet been able to 
bring upon Britain, "RG 


SECTION II 
F SALT, SPRINGS. 


$ 19. Remarkable inſtanceof the natural happinel 

A of our country, appears in this; that though 
as an iſland, it is on every fide ſurrounded with the ſea, 
which extends its dominion, with its commerce, to tie 
remoteſt branches of the ocean, and of courſe, mie 
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es its coaſts with plenty of ſalt; yet, has indulgent 
ovidence ſupplied e moſt remote from the 
lea, with ſome of the richeſt and beſt ſprings of ſalt 
water, known in 1406/60 22 e 

520. In the philoſophical * tranſactions of our Royal 
Society, we have a remarkable account of a ſalt ſpring, 
which riſes at falt-water-Haugh, near Butterby, about 
2 mile and an half from the city of Durham, in the 
middle of the river Weare. This ſalt water bubbles 
up equally in all parts of the channet of the river for 

fourty yards in length and about ten in breadth. But, 
the ſalteſt ſpring, which is, in mine apprehenſion, 
onely that, that appears leſt diluted with the river water ; 
iſſues out of the middle of a rock, in the river, which 
is leſs ſubject to be overflowed by the freſh- water. 
Theſe ſprings render the whole river below them 
brackiſh for above an hundred yards. n 

$21, We have various other ſalt ſprings in dif- 
ferent parts of the country. Moſt of which, if not 
all, that I know of, are found at or near a place, whoſe 
name terminates in wich or wych, as Nantwich, Mid- 
dlewich, Northwich, Droitwich, Upwich, Nether- 
wich, &c. &c. &c. As if the word, wich, related to 
alt ſprings or ſalt · pits; for, moſt of them are pits or 
wells, I find the houſes, in which the ſalt works are 
carried on, are called alſo wich-houſes ; which makes 
me imagine, that wich, in ſome of the gothic lan- 
guages, that compoſe our vulgar tongue, implies a 
ſalt· work or ſalt-houſe, and that the names of all the 
places terminating in this word, aroſe from the ſalt- 
pits or ſprings, or ſalt- works of one kind or other ?. 
Theſe work-houſes are alſo called Seals ; which I take 
to be a corruption of the word, which ſhould be writ- 
ten, Sales, from the Latin word Sal, as the german 


Hal or Hala ſeems to be from the greek Ang, Salt. 
| | § 22. 


g No 163, p. 726. 
I can not agree with our learned antiquary, Mr. VersTY- 
, Who. in his Reſtitution of decayed intelligence in antiqui- 
"cc, to me ſeems to confound the terminations wie and wyk with 


ich or wych, without any known authority or propriety : In p. 
| 2977 
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$ 22. In the ſame * philoſophical tranſactions, ye 
have as particular accounts of our mediterranean (zl. 
ſprings or pits, and the manner of working them, 2 
our fund of knowledge in chemiſtry could, in thoſe 
days, admit ; which does not appear by any of thoſe, 
that examined them to have been very great; ſince 
none of theſe writers, not Dr. PLoTT, nor even our 
great LIST ER, knew how to account for the terrene 
parts, which ſeparate in the evaporation of theſe va. 
ters; which the former ſeems to have looked upon, 
as a formation of ſand; nor for the ſulphureous 
ſtench iſſuing from them; eſpecially when the pit 
are not frequently pumped, 5 
S 23. As it is very rare to find a mineral water 
ſimply charged with one ingredient ; ſo we ſeldom or 
never find a ſalt ſpring, that is, a ſimple ſolution of 
pure mineral ſalt. * 6 

$ 24. Moſt of theſe kinds of ſprings are found in 
Fens or Moraſſes, in or near Moſſes or Bogs, which 
are a congeries of diſſolved vegetables, and by or in 
rivers, or rivulets or other currents or lakes of ſweet 
waters. Hence, it is eaſy to conceive how theſe may 
imbibe an oily matter, even before they are much ex. 
poſed to the open air. 

$ 25. It is then no wonder, theſe like ſprings 
ſhould be found, as they often are, eſpecially where 
they are not conſtantly drawn, putrid and ſtinking; 
thus moſt of our ſalt or brine-pits, as they are called, 
are, and have been obſerved to be, ſince the time of 
LisTER. Hence, we ſee, that ſalt is not, in this in- 
ſtance, as is generally imagined, an effectual preſer- 


vative from putrefaction. Proofs of this, we * 
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297, 298, he tells us, that wie or wyk, in our antient language . b 
implicd a place of refuge or retreat. And then ſays, that der n 
terminations were corrupted by the Norman invaſion into wich d fue 
wych; of which he offers no proof. me 

* N* 53. p. 1060. Ne 55. p. 1122. Ne 54 p. 1077. RI gu 
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Io in the Bilge: water of ſhips; as the water, that 
duzes through the pores or joints of the wood and 
in the hold is called. Moreover, our ſea coaſts 
every where ive demonſtrative evidence of this truth: 
There, we 2 ſee pools, that have been filled by 
ſpring tides with ſea water and ſome weeds. Theſe, 
in the furmer-time eſpecially, never fail of putrify- 
ing fo, before the next ſpring-tides renew them, that 
they ſtink, like the bilge-water of ſhips, or the ſtrongeſt 
lution of ſulphur precipitating with an acid; while 
the weeds, ſtones, banks and bottom of the pool 
are covered over with a whitiſh, ſmooth, mulagt- 
nous, or down-like ſubſtance, which I take to be a 
minute conferva. | 
F 26, Hence, we may ſee how idle a notion it is 
to attribute this ſmell to ſulphur ; or to call any water 
fulphureous, merely for having the inflammable prin- 
ciple thus ſet at liberty, and ſhewing itſelf to the ſenſes 
and by its natural properties and effects. All putrid 
bodies, in a fluid as well as a ſolid ſtate, produce the 
like effect. And from any thing, that has as yet oc- 
curred to me, I ſee no reaſon to believe or even to 
ſuſpect, that any cold water, in Britain, Ireland or 
ellexhere, thus charged with the ſmell and proper- 
ties of this phlogiſton, is truly ſulphureous, or derives 
this principle from any other coke, than putrefaction. 
am the more induced to take up this opinion, be- 
cauſe the learned and ingenious LisTzR looks upon 
al the waters in his time known in Yorkſhire, incon- 
lſtently called ſulphureous, and abſurdly, Spaws ; as 
ſo many ſalt or brine-pits, which might be rendered 
pure and ſweer-ſmelling, as any other ſprings or brine- 
pits by frequent drawing. This is further evinced by 
a vulgar remark; that the ſtench of all the waters of this 
Caſs, like thaſe of common ſewers, is always increaſed 
in cloſe, ſultry, wet weather and at the approach of 
ſuch changes, which, in all bodies, are found to pro- 
mote putrefaction. So that we are nicely to diſtin- 
puſh gen waters of this kind and natural 8 
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with this or the like fmell ; For, though 
as a ſimple elementary matter, muſt be one and che 
fame thing, from whatſoever part of the creation it may 
be produced ; ſome allowance is to be made for the 
difference of the bodies, whence it comes into the wi. 


ters; fince from putrefied vegetables and animals | 


can never carry with it any of the fixed or volatile vi. 


triolic acid; conſequently, may promote, not Prevett, 
putrefaction, but can never generate ſulphur ; wheres, 
it can hardly fly off from mineral bodies, eſpecially 
from ſulphur, coal, and pyrite, which moſt commonly 
yield it, without ſome of this acid; by an apt union 
with which, ſulphur may, as it never can otherwiſe 


be generated, and by which, putrefaction muſt be in- 


peded or prevented. 0 

$ 27. That this ſmell ariſes onely from this ſubti 
volatile 495; 206 is plane from its flying off in etz 
poration, without leaving any veſtige in the alt or 
terrene reſiduum, upon evaporating ſuch waters, a 
are thus putrefied or impregnated with it. This in- 
flammable principle then, is not an eſſential, it make 
but an accidental, part-of the compoſition of our fak 
| ſprings: For, though all have it, eſpecially upon 
lying ſtagnant ; few or none have it perceptibly, that 
are well drawn®. And even the Yorkſhire putr 
waters give no appearance of it in the reſiduum alter 
evaporation. 


$ 28. Some falt ſprings are but mere ſolutions of 


mineral ſalt; as the upper pit at Droitwich ſeems to 
be, by LisTzx's account; whileſt others carry db 
ferent mineral taints with them; ſuch as calcario 
earth and ſome iron; as-thoſe of Northwich in tie 
county of Cheſter are by the ſame author and other 
obſerved. | * 

$ 29. I find none however ſo perfectly pure, as not 
to yield ſome earth in evaporation; This 1s what 


* Northwich, Weſton, flar Stefford, Netherwich at Droitwich 


b Upper pit at Droitwich, &c. Doctor 
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Doctor Porr took to be a formation of ſand, and 


attempted to ſeparate, by ſtraining the 
refore boiling up. But, this famed W n 
ſtaken : There probably are two cauſes for this ſepa- 
e 
earth, as ſoon as that ſubtil 74 lanes. Fug b, 
by expoſing the liquor to heat or to the open air; the 
combination muſt neceſſarily be broken; the reſult of 
er mY op” 4 Lia to the diſſipation of the 
1 1 rrene parts muſt ſeperate and ſub- 
. thus we find it: For, upon committin 
any of our falt fpring waters to evaporation; the 1 
- i er ſeparates and ſubſides; and then before 
ars, 4 terrene pelli | i 
and partly ſubſiding, "fy _ f Le "0 
the veſſel in which it is boiled, and obſtructs th mY 
nulation or cryſtallifation of the ſalt. To ” on 
this, ſome uſe ſand-pans ; which are ſhallow q of 
thin plates of iron of the ſize of the falt- cr 
forated with many fmall holes ; theſe 2 2 
bottom of the liquor, till this ſand-like earth fo 41 
that by raiſing them this ne 2 
taken away. It is partly to forward prong — 
and partly to inviſcate and carry off hes f lneſſes: 
that fome throw in a certain portion of blood e. 
of eggs in order to clarify the brine: F e 
their viſcidity, intangling an thing Fain Praga 
brine, and then by boilin h n 
lo floating on the ce Nr e. 
of md gedded. Th e, are all together ſcummed 
fued. ch Then, the evaporation being pur- 
„the falt ſhews itſelf in -1 \ 
which inverted pyramid n 
breaking falls to the tbe gow, pendent; quis plete 
thered with rakes ee e ne 
und fo the 0 taken out, ſet apart and dried, 
low, bu — OM till nothing but a yel- 
manes, which will y ” the conſiſtence of a ſirup re- 
end cauſe. tl. Veld no more concrete ſalt. 2. The 
end caule, that concurs in occaſioning the terrene 
ſepara- | 
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ſepatation in evaporating the brine, is a decompe, 
tion of the ſalt itſelf, which is thus partly reduced to 
its firſt principles, the ſpecific acid wy the miner 
alcali ; the firſt of which is partly evaporated, a 
pears in the water deſtilled, and partly deſtroyed 
whence the terrene parts become ſenſible and no lange 
ſoluble in the brine. The ſtronger the fire, the more fit 
is thus decompoſed. Whence, ſome have vanely imagin- 
ed it volatiliſed. To avoid this loſs however, as much 
as may be, the evaporation ſhould be ſlow and gentle. 
But, be it managed as it may, there will be ſome de. 
compoſition, though it be of the acid itſelf, which 
conſiſts of the aqueous and fixed terrene principles, 
$ 30. Hence, we ſee, our briny ſprings ſometimes 
contain athree-fold earth, 1. a martial or otherwiſe me- 
tallic; 2. a calcarious ; 3. an alcaline, earth. In fome, 
the firſt is not perceptible, In others, but little of the 
ſecond appears. But, there is none without the 
third. And all falt, even the pureſt, may, by frequen 
ſolutions and evaporations, be entirely decompoſed, 
$ 51. From theſe obſervations, we learn, that, be- 
ſides the ſpecific acid, which, with an alcaline baſe, 
conſtitutes ſea ſalt, there is alſo another and a more 
ſubtil acid in our brine pits; which is probably the vo- 
latile acid of vitriol, and which flying off firſt, let 
the iron, in ſuch as tinge black with galls, firſt ſubſide 
The effects of this acid in its eſcape are perceived by 
the workmen, who find it ſometimes affect their nol 
trils and lungs, and make them ſweat extremely; i 
they ſtand much over it. It likewiſe corrodes all the 
iron, that comes within its reach. Yet, upon thewhols 
the workmen are found generally healthy and Jong: 
hved. | ; | 
8 32. The next product of this proceſs is the ſy 
ſalt itſelf ; whoſe component parts, AiRtinguiſhing char 
racteriſtics and principal properties have been briely 
fet forth in the idea of files * The ſlower the i 
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the greater the quantity of falt, the 
pri, th diſtinct cryſtal are obtained, © The 
brine-pit.at Nattwieh - yickds about a feverth part of 
ſalt; Vie ar Middlewinks one fburth ; rhe ſtrongeſt at 
Droitwich, ſiæ qunoes im the pint y rhe ordinary Sr. 
533. The laſt product of —— —5 
fals under our conſideration} is the heavy 

. — — [ 22 
This is the mater ſalis, the motfler of ro 

of — writers; the oleuny calcis, oll of lime, 
others x che fal diminoniacum farum, of Porr and 
others ; the lixivium a coctione ſalis communis reſic- 
un, hs fl ley; Ffurruan; ia our language, bir- 


This hardly with Its humidity ; and 
Eye — dryneſs, very foon imbibes' new 
enough to bring ir to ics former liquid con · 
— The Mone is given it, che ſooner and 
more moiſture it will abſorb. and the more liquid It 
vill run. Before it abſorbs the humidity of the air, 
this maſs; upon fron or hard friction, a 
lumitous in the No Tack a mercury upon agitation iti 
oo tube does. 80 that it enters the claſs of phoſ- 
rus; 
$ 35. This is the ſperific acid of ſea ſalt, ſo firthh 
attached to a terrene, inſtead of a faline and lixivi 
ry: that the unĩon is not to be broken by any d 
of fire, or by any other means, without ES 
ome body, that has a ſtronger attraction to this ach 
or this earth, than either of them has to the other. 
Thus, a fixed alcali unites with the acid, gives a mu- 
natic ſalt and precipitates the earth; and the vitriolic 
id wreſts the earth from the muriatie; and unitin ng 
- it; forms a ſelenite; as by ſucceding experimen 


Pear. 
535. Where this acid is petfectly ſaturared with 2 
— as well as a alcali, there no 
tion of earthy parts, due evaporation, will 
pear ; no mother or ley of fal will remane, But, 
e like impregnations 1 very rare in nature: For, 
as 
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42 Of SALT SPRINGS, 
as. the acid is ordinarily generated in the bowels of the 
carth z it is odds, it meets firſt with, and firſt attrach 
and is attracted by, ſome calcarious earth, ro'which i 
will adhere, till an alcaline ſalt attracting, and being 
more ſtrongly attracted by, the acid, uſurps its place, 
But, where there is not enough of ſuch alcaline fa: 
the calcarious earth and the alcali, now charged with 


che acid, will remane together ſuſpended, when dif- 
ſolved in water ; till upon exhaling the humidity to x 


certain pitch, the neuter . muriatic ſalt will run into a 
cryſtaline concrete ; leaving that part, which wa 
charged with the calcarious earth in this oleagenous 
ley. * mes as it 09% fi. vil a2 2 
among other following experiments ; let an tl 
of the acid of ſea ſalt "wy ven" | fly with im. 
*_ gr chalk 3 or let the reſiduum after deſtillation of ſit 
ammoniac with quick lime, which is the ſame'thing 
With the quack medicine, called the liquid ſhell, made 
by injudiciouſly calcining any ſhells and falt ammo- 
ac together, to the laſs of the volatile parts; theſe 
before they abſorb humidity. from the air, give a kind 
of phoſphorus; commonly called, from him that is 
ſayed to have firſt obſerved it, HounzERO's; but, ex- 
poſed to a moiſt air, ſoon attract the humidity and run 
into a ley, like the bittern or ſaturated 200 of fal, 
to all intents and purpoſes; except the color; for, 
the one is yellow; the other colorleſs. Any of theſe, 
evaporated to a dryneſs, will preſently after contra 
new moiſture, and in time run quite as liquid as be- 
fore, and give an acrid, alcali-like, bitteriſh taſte. 
8 38. Hence, it is eaſy to ſee, why ſome falt i 
very apt to run, ſo as hardly to keep a dry form. 
This is owing to the quantity of this calcarious {alt 
that is contained in the water. Some attribute ths 
deliqueſcency of ſalt to the redundance of an alcil. 
But, this miſtake will appear by conſidering, what 
happens in the following experiments, 75 


« 
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& 29. If to. this ſalt ley, ſufficiently diluted, any 
fired alcaline ley. be added; it immediately becomes 
milky and turbid, and a fair white magiſtery ſubſides. 
If the alcaline ley be added, till it cauſes no further 
milkineſs or ſeparation in the mixture, and it be then 
fltrated 3 a ſubtil white abſorbent earth will be found 
in the coffin, equal to that which is called, Magne- 
| fa alba; being the ſame as when obtained from the 
like mother or ley of nitre by the ſame proceſs, The 
kquor, from which this earth was thus ſeparated, by 
the ſtronger attraction of the acid with the alcali, than 
wich the abſorbent earth, has received a new impreg- 
nation; it now becomes ſaturated with the alcali ; which 
gives a ſalt in all reſpects like the beſt common ſalt, 
ſtanding all the changes of weather, without abſorb- 
ing any extraordinary humidity. This partly explanes 
the compoſition of ſea ſalt, as well as of this calcari- 
ous ſalt or bittern. Might not this hint be applied 
to good purpoſe in our ſalt works, in which the brine 
may well be purified with pot-aſhes or any other al- 
caline ley, before boiling up? | 
9 40. Of this we have further proof by another 
experiment: If to one part of this ſalt ley, three parts 
of putified urine be added, a ſimilar precipitation 
with the foregoing, but not ſo complete, is produced. 
If then it be ſtrained and evaporated to dryneſs, it 
will no longer give a ſaline ſubſtance, ſtanding hardi- 
ly the utmoſt force of fire, as before; for, now, it 
will be ſemivolatile, and ſubline by a much ſlighter 
_ - r vo, the volatile alcali in the urine, — 
e fred in the preceding experiment, uniting wit 
the mineral add þ like . partly precipitates the 
wh and forms that ſemivolatile concrete, which, 
' 1ts generation, as well as analyſis, appears to con- 
hit of the acid of ſalt and a nk alcali united; and 
this is ſalt ammoniac. 1177 0 


| Kan. "Theſe, dW] O experiments ſhew. two ſalts. with 
Which this acid in this falt ley has a ſtronger attracti - 
on, than with its terrene baſe. But, in order to we 
. a ſti 
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a ſtill ' clearer idea of the compoſition 4 let us hey 


ſuch bodies, as have a ftranger attrattion with the ter. 
rene baſe, than with the acid. This, all acids, henawier 
than the acid of falt, have. Theſe are, the acids of 
nitre and vitriol. The former enters the compoſition 
and diſfelves it, expels the muriatie acid, and uſurp- 
ing its place, unites with the fine abſorbent earth, and 
forms crude or immature nitre. The heavy acid of 
vitriol, enters the compoſition with violence and & 
ferveſcence, expelling more powerfully and — * 
muriatic acid, in fubtil, white vapors; at the 
time, cauſing a ſeeming precipitation in the liquor, 
which is properly a cryſtahſation, in the production of 
that inſoluble ſalt like ſubſtance, called a Selenite; 
which ariſes upon the union of a vitriolic acid with 
an abſorbent earth. Thus, the truth of the cheory 
of this compoſition is fairly proved, on either ſide the 
queſtion. | 
$ 42. But, this ley 
acid from the atmoſphere, with which it forms a falt, 
which runs into priſmatic cryſtals, ſtill apt to become 
deliqueſcent or grow moiſt in the air, and give a bit- 
ter taſte. Thus, if this be highly evaporated, that 
is, to the appearance of a thick pellicle on the fur- 
tace, and then layed in a dry open place, in a certain 
time, a great part of it will be found ſhot into cry 
ftals, not pyramidal or cubical, but priſmatic. Theſe 
being — 7 qa from the remaning ley, are at ſome 
of our ſalt works, again diſſolved. and cryſtaliſed, to 
produce that common bitter purging ſalt, which from 
fome reſemblance to the ſalt $f extracted from a mi- 
neral water here in Britain, obtained the name of Ep- 
ſom Salt. 10 ä | 
- $44 Hence, we find the ſubtil acid of the air ca- 
pable of inſinuating itſelf into this kind of ley, and 
of forming there a purging, bitter falt, which bean 
great analogy to the ſalt of all our | purging ſpring, 
and helps us to account how ſuch ſalts are produced: 
This kind. of falt may be obtained in larger er 


attracts, with humidity, an 


by the addition of alum or of the reſiduum after the 
deftillation bf green virriol, and for the fame reafon 
with the preceding. This bitter ſalt bears fill fore 
relation to ſalt, 1. in its ſolubility; 2. In its giving 
ſme marks of the muriatic acid, with ebyllitioh, up- 
on mixture with the concentrated vitriolic acid; 5: 
In its precipitating filver ; 4. In its yielding à kind 0 
magneſia alba by pong with fixed alcalies. Its 
affinity to Glauber's ſale appears, 1. from the figure 
ef its cryſtals ; 2. from its taſte; 3. from itsfokibllity; 
4. from its generating 8 17 upon fuſion with char- 
coal or any phlogiſtic body, and ſolution nd preci- 
pitation with any acid.' oO ng 

{ 44. It is obſervable, that in all this, no traces of nitre 
ae ſeen; nothing of ſulphur or bitumen appears, moôre 
than the oily matter, which is found mote of lefs in every 
water, as appears by the examen of the waters of Lon · 
don, However, this inconſtderable portion helps to im- 
pede the cryſtalliſation of ſome of the muriatic ſalt con- 
tained in the brine ; ſo that, with the abforbent earth, 
there is always more or leſs of the mineral alcali in this 
ſalt ley, which tends to the giving the neuter ptiſmatic 
ſlt with the vitriolic acid in any form. The yellow color 
of this ley is derived from the oily matter igibibed 
from the air. This appears by the color's being de- 
royed by evaporating the ley to 4 dryheſs,.. cal- 
cning the reſiduutn, and letting it again run in the 
4 wr” n Ar 
945. From theſe experiments and obſervations, 
ve may conclude, that ottr ſalt ſprings or wells, or 
vrine-pits contain like other waters, 1. an oily matter, 
r by putrefaction, upon long ſtagnation, gives a 
1d phlogiſton ; 2. mote or Iſs of 2 volatile ac id. 
by Whoſe means principally, iron is diſſolved in the 
* and, upon this acid*s eſcapitig, ſubſides; 3. A 
;"carious earth in greater or leſs abundarice, accord- 
10 as it meets with more or leſs of the mineral al- 
üb and, 4. A falt, e ſed of the vitrioſie acid 
cle dy the mercurial prmelple, which confti- 
tes the ſpecific muriatic acid, and the tnineral 
Kb Ez alcal; 
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alcali; all diſſolved in a certain quantity of ſimple 
| water. The ſtronger the impregnation, the leſs ter. 
| rene parts and the leſs priſmatic ſalt; thus, in Droit 
wich brine-pits, little or none earth ſeparates, and no 
bittern is found, - em in 
§ 46. Hence, we may judge of the uſes and virtue, 
of theſe like impregnations. But, we ſnall not fur. 
ther expatiate upon theſe uſes, till we come to confi. 
der, = 2 naturally preſents-itſelf to our conſideration 
in the ſame point of view z Fern 


SECTION Ill 
| The SEA WAT ZX. 


547. AS the ſea is the common receptacle, to which 
11 alche waters of the globe, ſimple or diverſy 
impregnated as they may be, bend their courſes, itmuſt 
be ſuppoſed with the common predominant impregn 
tion ſalt, to be charged with an infinite variety of 
other bodies; not onely from what ſprings and river 
waſh into it from the land; and what ſhipping con- 
tribute; but from what it derives from the boundleſs 
tracts of land it covers or waſhes, and the endlel 
number and diverſity of vegetables and animals, that 
derive their being and ſubſiſtence from this immenk 
maſs of mineral water; and, in their turns, impreg- 
nate it with their recrements, excrements, &c. 
$ 48. The mexpreſlible miſchief, not onely to the 
inhabitants and products of the ſea, but ta thoſe d 
all the reſt of the globe, which muſt have aroſe in fi 
ordinary courſe of nature from the ſtagnation of this 
immenſe” maſs of water, is prevented by the ine 
wiſdom of the great author of nature; not, 25 n* 
have imagined, by making it ſalt, which could one 
retard, not obſtru, putrefactionꝰ; but, by keeping 
it in conſtant rapid motion in all its parts; bf" 
admiſſion of the currents of numbers of great pop 
and riyers into it in ſome places, and eſpecially H 
conſtant and, uniform agitation of it by the ny 
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which move it in two different directions four times in 
the natural day. By which, the greateſt parts of it 
are put into violent agitations and moſt others into 
more or leſs; ſo that it can no where be looked upon 
as ſtagnant. 1 Las: e — a n ee a 
$ 49. From the firſt view of this great maſs of wa- 
ters, it is natural to conceive it, as it muſt be confeſ- 
ſed, moſt complicated. But, when. we conſider its 
immenſity, how few of the bodies we ſee mix with 
it, unite and make a part: of the water, what a pro- 
portion theſe bear to the quantity of water, and above 
all, how the admixture of one may cauſe the ſepara- 
tion of one or more other bodies; we ſhall not be 

ſurpriſed at finding the waters of the ſea more ſimple 
— than is by the generality ima- 

2 — In the earlieſt and pureſt ages of the healing 
art, when phyſicians were ſo. far from being affected 
with the fear of tranſgreſſing, or the reproach of com- 


plying with, little prevaling modes, in prefcribing ' 
ſimples within the — * of the mk z and 
vhen even the well-known ſimplicity was no ſmall re- 
commendation of any medicine to practice; the ſea 
water was onely looked upon as a ſimple, natural ſo- 
lution of mineral ſalt, and as ſuch preſcribed and ap- 
plied. But, as the art became debaſed with empiri- 
ciſm, the knowledge and uſe of ſimples became ne- 
glected, and no cure was looked for, but by the means 
of ſome enormous, pompous compoſitioi. Hence, 
notwithſtanding the many and great lights, by modern 
liſcoveries reflected upon the art, empiriciſm ſometimes 
raiſes its ſtubborn head, and will not permit the practi- 
coners, under. jts full influence, to attribute the cures 
bu. die by ſimples or plane natural mixtures to ſuch; 
but, bids, him aſeribe theſe ſalutary effects to ſome 
txtraordinary, unaccountable compoſition. Hence, 
Tap Sie ingredients to waters, which are in them 
7 50 of the moſt ſimple. Thus, ſincè the: revolution 
% Phyſical Faſhions has revived the antient uſe of ſea 
E 4 water 
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water among us, we are not to look for the natury 

effects of ſuch an impregnation, as it is by Convineing 

experiments found; but, blind empiriciſt bids us add, 
what nature has not, and make the fea water about our 

| Coaſts a compoſition of fea ſalt, bitumen; niter, and 

an unctuous matter; and, without any juſt enquiry, 


but taking the matter implicitly for granted; inſtitutes 


a practice ſo irregular and erroneous, as ean not long 
hold its ground, but muſt make way for the next 
mode that is introduced. War Wor Ito 
'$ 51. Rational and free agents ſhould think and 

judge for themſelves. Fetters or confinements of the 
body or its limbs are deteftable to the brute creation, 
Reftraints or impoſitions on the nobler parts, the mind 
or its functions, ſhould ſurely be no leſs abominable 
to men. Let us then, by fair experiments, endeavor 
to demonſtrate the component parts of our ſea waters, 
in hopes of introducing a rational, inſtead of the pre- 
valing emprrical, practice. N 

$ 52. Sea water, in the natural ſtate, is every where 
pellucid and colorleſs, as ſpring water. It generally 
appears in the ſea of a pale, greeniſh hue, beft known 
by the name of a ſea green; but, this is onely ow 
to the colors reflected from the bottom; as thoſe o 
red, as well as black, that giye denominations to cer- 
tain ſeas, are derived from the ſame cauſe.” 

$ 53. We commonly attribute a peculiar fmell, 2 
well as color to the ſea water. But, we miſtake alike 
in both: For, ſea water has no ſenſible ſmell. Its 
ſhores and products indeed have a particular ſmell, of 
which however the water, in the natural ſtate, does 
wer iis file ah o thi 

$ 54. All juſtly agree in t taſte; but, to til 
ſenſe, that of bitterneſs. ſhould be added in the eſti- 
mate, as both are 1 le from Tea water. 

$ 55- Though from the never eeaſing flux and r. 
flux of the fea, its waters ſhould ſeem to be pretf7 
equally mixed, and therefore, nearly alike impreg® 
ted with alt and othey matters; yet, we find it 7 


weaker, or more dilute. lp redo 

$ 56. Hence, the ſtrength of the impregnation. 
varies from about a ſixth or ſeventh part falt in the ſea 
water about the equator to about a thirtieth, as it is 
found in ſome parts of the Baltic, particularly near 


— 


Carlſcroon in Sweden Pa and 
957. In like manner, it varies Our coaſts, as 
we examine it near to, or remote from, the mouths. 
of our rivers, that muſt dilute it in pr ion to the 
7 of freſh water, they diſcharge into it. The 
different tides, whether ſprings or neaps, alſo make 
a ſenſible difference in the ſtrength of * impregna- 
tions of thoſe of our ſeas, that waſh our ſhores in 
general. The hjgher the tides, the farther from ri- 
vers, and the drier the weather, the more ſalt are our 
eas, on all ſides, always found; for reaſans too obvi- 
ous to require further illuſtration. I 
958. In order to bun a more juſt. and rational 
idea of the properties of ſea water, by. comparing it 
with an arteficial ſalutian of pure. falt in Thames wa- 


= # equal ſtrength, I. made the following experi- 
| p 


$ 59. The difference in the ſtrength of the impreg- 

dation of one ſalt water and another ee 

! the hydrometer, as well as the common balance; 

nough the proportions or kinds of the ſolid matter 
lved, may not = aſcertained, | 
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$ 60. 1. In order to take a view of the different 
an ph ras by the balance, I took a phial, ſuch 
as J uſed in former experiments, wei wap pe 
ple, ounces 2. 4. O. 14 grains, troy weaght 
$ 61. 2. ia filled with 
deſtilled water, ety five de-( 
| grees by the Temes, Weigh⸗ 
| ed 
Of this then dein weigh —2. I. 2.1) 
— — — In meafure —2. 4. O0. 0 


$ 62. 3. This phial i 4 alle 
= 6. o. oy 
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with Thames water, of the ſame 
temperature, wages tame ſomewhat leſs 
8 63. 4. This phial th thus filled 3 
with water from the German ſea, off 5 6. 2. or 
Tinemouth, weighed © 1 
$ 64. 5. This phial thus filled 
—4 6. 2. 2 


with water from the German ſea, 
off Harwich, weighed . 

$ 65. 6, This phial filled 5 — 1 
4. 6. 2. 


water from the ſea water baths at 
Harwich, in like manner, weighed 
§ 66. 7. This phial thus filled with 
the weaker Northwich ar, weigh- [— 5. I. 3. 6 
ed — 
$ 67. 8. With the e ſtronger brine fp RMIT 
from the ſame ſprings, it weighed ts. AH ok 
$ 68. 9, The ſame phial thus 'fil- 3 
led with ſtrong Droitwitch brine, ine, {— 5. 1. 2414 
weighed | E 26A 
$ 69. 10. The fame phial filled 
with bittern from the faltworks at 
Maningtree, where Lancaſhire rock- 
ſalt and ſea-water are uſed, weighed ) | 
8 70. Hence, we may learn the ſeveral relative, 
not the ſpecific, impregnations of theſe waters, "Thi, 
I took an other methaa to inveſtigate, 1. Lr | 


- . a, 


: 7 
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571. 1 an the phial full of each of theſe 
liquors; in a ſhallow flint-ware cup labelled and weighs 
ed, to a dryneſs, and h thus determined the fixed 
| folid contents, I expoſed - them twelve hours to the 


{ame air, and found the following elde; 5 75 
a. The cup, in which the phial J . ang 'sn 
. . 8. 


fall of Tinemouth ſea water was 
evaporated, increaſed in weight im- 
nelntchy after evaporation — x 2 
After being expoſed to the air 2 o. o. * 
b. The cup, in which Harwich 1 
ſea water was evaporated, in like — — _ 
quantity, after evaporation increaſed Y * 
After being expoſed to the ar — — o. o. 8 
c. The cup, in which Thames; a 
water, charged with falt in the ſame [' __ Rr 
proportion, was evaporated, in like '- dA 
quantity, after evaporation increaſed j | 
Aer being expoſed to the air — o. o. 5 
d. The cup, in which the phil} — 
full of Northwitch ſtrong brine was ( __ 6. 
evaporated, in like manner, rann 
creaſed — — 
After ſtanding the ſame time in open 
air 2 2 — — 
e. The cup, in which the ſame JÞ 
quantity of Droitwich brine was ( | 
evaporated, after evaporation my nd. 
creaſed in weight 
After expoſing the ſame time and 
place to the nnn . o. Þ 1 
72. Theſe give the ſpecific fred e contents of each 
water, and intimate in what proportion each contains the 
ſalt ley or bittern: For, kot that increaſed moſt in 
lying open to the ſame air for the ſame ſpace of time, 
contain moſt of that ſubſtance, which is the moſt apt 
to abſorb the OTE of the atmoſphere and to de- 
liqueſcs, nt 
Aw ns hand bir ion 1990 e 
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$ 73. There, ; alſo fomething obſervable in the 


manner of each ſucceding in the operation, Thy 
weakeſt impregnations, though they contained moſt 
water, as they did leſt ſalt, were eaſieſt and ſoonef 
evaporated z and on the contrary the ſtrongeſt impreg. 


nations, though they contained left humidity, as they 


did moſt falt, required more time and fire to com- 
plete the evaporation z partly from the ſtronger at- 
traction betwixt the ſalt and the water, and partly 
from a ſaline pellicle, which ſoon covered over the 


ſurface of the ſtronger impregnations and obſtructed 


the exhalation. | 

$ 74. Moreoyer, though theſe ſeveral ſaline im- 
pregnations ſeemed nearly equally colorleſs and bright, 
they gave ſalts of different degrees of purity and 
whiteneſs. The ſolution of pure table ſalt in Thames 
water, when ev t a ſy which was 
ill colored, comparatively ſpeaking, brown; the re- 
ſiduum of Tinemouth ſea water was ſome 
brighter; that of Harwich ſea water, brighter ſtil! 
than that of Tinemouth; that of Northwich by far 
more white and bright than any of theſe ; this was 
ſtill outdone in brightneſs and beauty by that of Droit- 
wich; and both, as they criſtalliſed in evaporation 
were apt to pulh their ſalts over the ſides and verge of 
the cup. The bittern, though rejected, as I hear, at 
Maningtree, till contained much ſalt, which might 
be extracted from it, to advantage. | 

$ 75. The difference in color ariſes partly from the 


different portions of the oily matter, earth, and bittern, 


which each contains. The laſt may be judged by the 
increaſe of each reſiduum upon expoſure to the open 
air. The ſecond is ſhewn by the following 


experiments; 
I took five coffins of filtrating paper numbered 1, 2, 
37 47 5+ weighed each and noted it exactly. Then, 


ſet it in a glaſs funnel. And having heated ſome pure 
deſtilled water, I poured enough upon each reſiduum 


in its proper cup to diſſolve, what was ſoluble, poured 


it into its proper coffin, and funnel; and when it paſſed 
| 5 through, 
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chrough, added as much tore water as'Wathed : 
all the falt, as ei by its running through 


ally, 
ah the de coffin . Pa cnc them 
again and 


and found each of them increxſec and . 
x follows; 


Ne. r. $71. a. The coffin, | 

which the uta of the refiduum of 
Tinemouth ſea water was filtrated, . 
ed before filtration n e = 


rains 12 


No. 2. db. Thar of Harwich $70 
before filtration weighed | ns 


After — — — 
_—_ by a paler carth — 
* Thar = R water e 
ens N 1.2 dts . 
1 by a pale, bromn or yellowiſh Mn 
Ne. 4. d. That of of Northwich  frong > = 
brine, before Lex 
The fame after — — 322 
ucreaſe by a pale brown al — E 
n That of Droirwich, * 125 
fore — 32 
ho ſame after ow — 26. 
reaſe, hiti 3 
* — e ag Pale or whiti 1— 32 


976. Thefe experiments give us a notion of the 
compofftion of each water, as to the proportion of 
earth, which ſeparates from it in evaporation. They 
that vuffers the moſt and longeſt heat muſt always 
nekd moſt of this earth ; becauſe the ſalt in ſuch ca- 
fes fuffer ſome decompoſition, befides what th _ 
may hold naturally redundant. Hence, the 
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impregnation, for the moſt part, ſhews leſt eat. 
This is known to the ſalt workers at Northwitch, Nan 
3 
in $ 75. appears partly in the color of the ſalt, par. 
Its coloring alcohol, and being deſtroyed by fire, proves 
its oily nature in theſe as in the reſidua of ſweet waters, 
$ 77. The ſeveral ſea waters and Thames water 


equally charged with ſalt, proved by the hydrometer 
or balance, each give GE mla 1. in 
ſtriking a pale or ſea green with ſirup of violets; 
2. in ſuffering a white precipitation with alcaline ley; 
3. in precipitating the metallic ſolutions of lead in deftil 
led vinegar, and of ſilver and quickſilver in the acid of 
niter, thar; they are hardly, if at all, to be diſtinguiſhsd 
the one from the other in producing theſe effect. 
98 78. By the preceding experiments and obſerva- 
tions it appears, that ſea water differs accidentally, 
not eſſentially, from the waters of our mediterranean ſalt 
ſprings; each, whenin their kind pure, affording the ſame 
folid or fixed contents, an earth, a muriatic ſalt, 3 
ſalt ley, which gives a bitter purging ſalt, with a 
{mall portion of the oily matter common to all ws 
ters ; all bearing different proportions to the common 
water; but, no ſulphur nor bitumen; no nitre; none unc. 
tuous ſubſtance. Conſequently their mechanical, as wel 
as phyſical and medical uſes, muſt correſpond. 
$ 79.” Let us view each ingredient apart, and then 
judge of the compoſition. _ 
8 80. 1. The earth, or as it is called, the fand 
or ſcuni of the brine-pits, and that of the ſea are 
alike calcarious. Being waſhed in deſtilled water and 
dried, each alike, 1. are ſoft and inſipid; 2. cauſes 
ebullition with, and moſtly diſſolve in, all mineral acids, 
blunting their acidity ; 3. being calcined, firſt ge? 
little inconſiderable fume, like any oily earth, and 
then are converted to lime; as appears. by its acquu 
ing an acrid taſte, diſſolving partly in water and ging 
it all the qualities of water, in which the ſame pot 
tion of any common lime is infuſed. $81 
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981. 2. The falr obteined from each water, when 
alike perfectly purifled from earth, as well as from 
ley, exactly, correſpond in all reſpects, in properties, 
qualities, uſes and effects; as for example; ; 
4. T he cryſtals, whoſe forms have before been gi - 
ven*, ſtand equally well in che fame air. Each alike 
ebſords ſome humidity in wet weather. 
d Both. are alike ſoluble in the fame proportion of 
water, as before ſet forth s. 
c. Fuſe alike readily, and being cooled after fuſing, 
are alike apt to attract the humidity of the air, and 
run; and the more, the longer they are continued in 
the fuſing heat. 1 CTR: oo 
d. They alike loſe a part of their 754 acid in 
this operation, which is the cauſe of this delique- 


e. Thrown upon an ignited iron or tile, each crac- 
kles, burſts in ſunder, and falls into a ſeeming pow- 
der; which viewed in a microſcope exhibits moſtly 
cubical figures. | 
f. Projected upon expiring coals, they alike burſt 
with a _— exploſion; blow up the fire and re- 
animate it, as if by ſo many little bellows, and give a 
pale blue fame. | 
8. In this, they are both alike volatiliſed: For, 
any metallic plate held over the thus decrepitating 
falts are alike covered with a white ſaline powder 
which from its giving ſome degree of whiteneſs to 
copper, 1s looked upon. to bear ſome affinity to arſe- 
me; or to the mercurial principle. | 
b. With the nitrous acid, in the ſame proportion, 
mixed and deſtilled, each gives the like quantity of 
the acid of falt, compounded with that of nitre, and 
reby conſtituting an aqua regia. And, 
ab The reſiduum of each proceſs, by ſolution and 
n gives alike cryſtals of quadrangular nĩtre. 
L With any of the bolar earths, the ſalt of the 
1 ef Pits and that of the ſea water give alike, by 
1 lation in a ſtrong fire, ſubtil white fumes, which 
General Io 8a of Salts, 5 77, Kc. Þ Part I. $118, 119, 121. 
| dif. 
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, difficultly condenſe into the ſpecific acid of falt, & 
pale greeniſh yelbw ode: eee 

hs ullition ad 


ith the heavy vitriolic acid, an Ly 
efferveſcence, with ſubtil, penetrating and almoſt il. 
coercible white fumes ariſe alike from the alt of each 
water; theſe being condenſed afford an acid like the 
preceding, fuming upon being opened. The refidu. 
um of each affording an artehcial vitriolate ſalt, bezing 
the name of its inventer, Glau ber. 

m. Neither of theſe acids affect gold; which they 
muſt have done had the ſalt contained any nitre. But, 
they alike precipitate ſolutions of quickſilver, file 
and lead, rendering each ſemivolatile; giving with 
the firſt, that volatile, though moſt ponderous, me- 
tallie fluid, quickſilver ; by ſublimation, the corrofive 
ſublimate of mercury; a ponderous, ſolid, cryſtalline 
body, in which its fludity is Toſſed, as well as its vo: 
latility reſtrained; and rendering the fixed, ſolid me- 
tals near equally volatile and ſubtil with mercury. 
n. In like manner, the concentrated acid of either, 
propelled by fire, meeting with mercury, regulus of 
antimony, or tin, in convenient veſſels, and ina ſtate 
of diviſion, they ſeverally attract each other and form 
different ſemivolatile or volatile concretes or liquors ; 
as for example, with quickſilver, corroſive ſublimate; 
with regulus of antimony; the ice-like fubſtance, cal. 
ed butter of antimony, and with tin, that ſubtil, vo- 
Iatile liquor, which flies off in a thick white fume upon 
being expoſed to the air. Which properties are pecu- 
liar to the acid of ſalt; and therefore, it is judged 
of all others to contain moſt of the mercurial princ- 
ple; whence, its greateſt, affinity or attraction with the 
moft mercurial metals and metallics is. preſumed to 

. 3 pp abi 
o. The: acids of theſe ſalts have a like ſingular et- 
fect upon volatile alcalies: Though this ſalt and the 
acid before union were each volatile ; they mix with a 
ſtrong; ehullition, . without any ſenſible loſs, and being 
farurated, give a ſemivolatile concrete, falt ammo 


* 
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p. In like manner, the acid of each ſalt mixes and 
unites with a fixed alcali, and then gives a ſalt cor- 
reſponding in appearances, properties and effects with 
fa ſalt: Which demonſtrates theſe acids to be alike 
the pure acid of muriatic falt, and this acid and a fixed 

deal, the conſtituent parts of ſea ſalt; of which, this 
may be conſidered, as the regeneration. 

82. Here, it may not be improper to obſervey 
that a fixed alcali may be uſed as a kind of a teſt of 
falt : An alcaline ley dropped into any ſolution of ſalt, 
the acid quitsits mineral to take to itſelf a vegetable 
baſe : Hence, a precipitation of the original baſis of the 
ſea ſalt enſues, But, the more terrene matter adheres to 
the falt, or the more apt it is to run in the air; the great- 
er the quantity of the precipitate ; conſequently, the 
falt, which yields the leſt precipitate is the pureſt. 
The falts in queſtion, when equally pure, give a like 
proportion of this precipitate. The liquor, from 
which this is ſeparated gives a regenerated ſalt; that 
8, a muriatic ſalt, with a vegetable, inſtead of a mi- 
neral, alcaline baſe. 

9 83. Theſe experiments ſerve at once to ſhew the 
general characteriſtics of ſalt; and to ſhew the ana- 
logy between that obtained from our mediteranean 
füt ſprings and that from the waters of our ſeas. 
e, f, g, h, i, k, l, m, n, o, p-; ſhew both our ſea and 
alt pring waters void of nitre *. 

. 84. 3. The ley of ſea water or bittern agrees 
in all reſpects with that of our brine pits; except in 
being in greater proportion in a given quantity, and 
ſomewhat higher colored in that, than in this; from 
ts containing more of the oily matter, as well as 
ſome of the bitter, priſmatic ſalt; both ariſing from 
greater and longer expoſure to the open air. Some 
of our ſprings yield little or no bittern, as thoſe 
of Droitwich. And upon the whole, I can perceive 
do difference between this calcarious ſalt or this ley, 
and that, which reſults from the waſhing and eva- 
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porating the reſidium after evaporation of the river 
and ſeveral pump waters of London“. 
8 85. The gentlemen, who talk of bitumen, nitre 
and unctuoſity in ſea water, muſt not ſurely mean the 
ocean in general. That ſome particular ſeas and ſalt 
lakes contain bitumen, is very well known; but, that 
this does not extend to the ſeas in general, or to theſe 
however, that environ us, is evident to demonſtra- 
tion. But, there is no more evidence of theſe Was 
ters * nitre, either ancient or modem; 
or any kind of unctuous matter, than there is of thoſe 
being found in common ſalt or ſimple ſprings, rivers 
or lakes. Ss J 

$ 86. The efficacy of ſalt water in general is to be 
aſcertained from the nature of its compoſition, which 
is to be judged from the quality and proportion of 
the ingredients, with which it is impregnated. Here, 
T ſhall confine my views ſolely to the purely ſalt wa- 
ters of our ſprings or ſeas ; leaving ſuch as are com- 
plicated with any metallic or truly bituminous matter 
to be conſidered under other heads. 

$ 87. The ley has not yet obtained as much as it 
- deſerves in rational practice. The learned and inge- 
nious Porr, who chooſes to call it by a whimſical 
unmeaning name, that of fixed ſalt ammoniac; Jays, 
it is ſeptic and diuretic; and, being ,mitigated by the 
mixture of the juice of nightſhade, is uſeful in tetters 
and.in ganglions. He recommends, to our further 
examination, an aſſertion of Solingen; that this falt 
extracts matter from the head, without opening the 
ſkin, by the bare application onely, See this great mans 
Diſſert. de Sale communi. pr” 
8 88. However ſome gentlemen may of late hae 
plumed themſelves upon introducing a more frequent 
uſe of ſea water, I might have ſayed, bringing it ie 
faſhion ; it is moſt certain, they have ſtarted noting 
new upon this ſubject ; and have at beſt onely reviyed 

a See Part I. F 283. 3. § 308. 3. F 340. 3. $ 350. 3. $ 37+ 
3. F 359- 360. 361. 364. 366. 367. 368, 
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m empyrical uſe of cheſe waters, more irratidnal, and 
in all reſpects, inferior to that of the moſt inconſider- 
able among the antients, who at all glanced at the 


700 Nothing leſs than a thorough ignorance of 
the materia medica, or of the nature of medicines, a 
total unacquaintance with the variety of changes, 
which ſimples, by bare mixture, may work upon one 
another, can prompt men to run into the endleſs, 
not to ſay incongruous, compounds to be ſeen in the 
practice of ſome, dignified with the venerable titule of 
phyſician, Bad marks-men think themſelves ſureſt in 
their aim, when they load their piece with a number of 
ſlugs ; they then preſume, it is hard, if ſome or other 
of them do not hit the mark, though they ſhoot ever 
ſo much at random. But, the true marks-man, when 
he knows his powder and his barrel, and rightly judg- 
es the diſtance, is always. moſt fure of hitting his 
mark, when he charges judiciouſly with one bullet 
onely. 05A 
990. There is a moſt ſhameful and abominable 
practice run into by many phyſical writers, which can 
not be ſufficiently expoſed, to be, as ſoon as it ſhould 
be, exploded. This is generally the error of a man 
prompted by enthuſiaſm, or ſome weaker, if not a 
worſe, motive, to ſit down to write upon ſome par- 
| ticular ſimple. Few can well admit of a volume. It is 
thought below the dignity of aphyſician, and ſeidom 
found to anſwer: his pu to write leſs than a vo- 
lume. A volume then muſt he written; let the ma- 
terials be found where they may. Few books, that 
tave not ſuffered ſome accidental injury, want a titule 
page. Yea, in ſome there is a running titule to eve- 
J page. Let, upon peruſing the text, good hea- 
dens] how few are there, that bear any relation to the 
ltule they bear! — It would be foregne to the inten- 
don of this eſſay, if not a taſk equal to the cleanſing 
de augean ſtable, to enter into a general criticiſm upon 

ich nameleſs authors. I ſhall.therefore onely curſorily 
BY * | > 0% glance 
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glance at one, ſomewhat relative to this ſubject, 
whoſe front titule ſtands, Dx Tasz GLanpuiayy, 
SIVE DE USU AQUAE MARINAE IN MORBIS GLANDy- 
LARUM DISSERTATIO, Auctore RICARDO Russzii, 
M. D. and the running titule over every following 
page, is DE Usv Au MARINE". J. 

$ 91. The great Swirr, that ſevere ſcourge of 
the vices and follies of his time, upon being abrupt- 
ly accoſted by a petulant, aſſuming brother of the 


robe, with ſome coarſe compliments upon his vit. 


ings, replied, ** I ſee, Sir, you have read but the 
% worſt part of my works. A juſt rebuke for his not 
ſhewing ſome edification by his reading. I fear ſhall 
have the ſame mortification with the unbred country 
parſon, if Doctor RussgL ſhould by any accident 
hear, that I confeſs, I looked into his book, and 
there read but little more than the Recipes, that em- 
beliſh almoſt every page. Theſe alone were enough 
to give me an idea of the practical part of this learn- 
ed and elaborate diſſertation: For, I ſoon found, that 
among the number of curious hiſtories, curiouſly re- 
lated, there is hardly one, in which Sea water was 
fairly relied on, or can be ſayed to have acted any con- 
ſiderable part in, much leſs to have . wrought, the 
cure. | 

$ 92. The firſt preſcription, that attracted mim 
eye, was that, in which vitriolate tartar and ſalt of 
tartar are mixed; a curious attempt to non-neutrate 
neuter ſalts; the happy invention of which, wil 


not, I dare ſay, be diſputed with the Doctor, by aj 


of his fraternity. 


$ 93. The ſecond is a moſt judicious compoſition 
of pills, with Wood-lice, Venice Soap, Gum ammo 
niac, &c. and a wine medicated with falt of worm- 
wood, ſuggar and oil of nutmeg; which, with pro 
* This tract has been publiſhed in Engliſh, under the tial 0b 
A Dis3zRTAT1oN concerning the uſe of SEA waTER i pls 


24s Es of the GLAwDs, & By Richard Ruſſell, M. D. and F: 10 
but. which is the original, or whether or no both were publiſhed Vf 


one and the ſame man, I can not take upon me to — [ 
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per cordials, cured a woman of an inveterate dropſy, 
making her void ſixteen ſtones, as large as the mar- 
bles, that boys play withall. But, I have not found, 
that any ſea water was taken or preſcribed. . How 
much this may be to' the purpoſe, let the author and 
his friends determine. 1 
6 94. After this, I find thirty nine hiſtories of par- 
ticular diſeaſes, which, I take it for granted, are intro- 
duced, as proofs of the ſanative virtues of ſea water. 
How they may affect others, I know not; but, to 
me, they are no more proofs of the efficacy of falt 
water, than they are of that of any of the ſimples in 
the great variety of ſhop compoſitions preſcribed, to 
the taking of which, the drinking of ſalt water was 
often forced to give place. 

$ 95. I would not be thought to reflect upon this 
very eminent phyſician's practice. The ſpecimens of 
it, here given, would certainly merit ſome attention, 
had they been ſet forth in any practical diſſertation, 
without aſcribing the cures to any one of the ſimples, 
but to the whole compoſition exhibited : For, if it be 
not impoſſible to aſcertain the prevaling remedy, in 
the variety of compoſitions given, in the generality of 
the caſes recited ; it is at leſt certain, that no man can 
with appearance of propriety, attribute the cures here 
performed more to the ſea water, than to any of the 
other drugs. Yea, there is juſt reaſon to apprehend, 
that the courſe preſcribed in moſt, if not all cheſe caſes, 
might have been performed in any clear air, with the o- 
ther medicines, putting ſea water quite out of the 
queſtion. | = 
996. To give a clearer notion of this matter, let 
us look over the Doctor's materia medica, and we 
Mal] find, that he has varied little or nothing from 
e ordinary courſe of practice; except in interpoſing 
dow and then a draught of ſalt water; on the nitrous, 
e and unctuous qualities of which, he ſeems 
1 A* {mall ſtreſs in his preface. We find then, 
Doctor never truſted to his favourite ſalt water a- 
F' 2 lone 
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lone iti any caſe; but, gave all the ſweetening, peſol. 
vent, deobſtruent and aperient medicines of che ſhops: 
Theſe were Ethiops mineral, Sulphur and its:preg. 
pitate, Nitre, ſalt of tartar and other alcalies ; Tincture 
of ſalt of tartar and other ſolid ſoaps ; Millepedes or 
Woodlice, Whitlow graſs, Camphor; abſorbent earths of 
all kinds, as crabs eyes, crabsclaws, ſponge, cuttle fiſh 
bone calcined into a ſort of lime, corral, and othet 
like animal productions of the ſea, and common ſea 
wreck burned, the kelp of the ſoap-boilers and glaſs 
makers; conſiſting of an alcaline ſalt, ſea ſalt and an 
abſorbent, vitrifiable earth, with much inherent phlo- 
giſton; a moſt noble medicine, which lyes Tontealed 
in the Doctor's preſcriptions, under the titule of Mthiops 
vegetabilis, inſtead of the plane name of ſoda or kelp; 
likewiſe Glauber's Salt, Senna, Rubarb, Tpecatuanha, 
the moſt powerful preparations of mercury, ſuch as Ca- 
lomel and Turpeth mineral, in large doſes ; Antimo- 
ny, Lime water; Balſam of Cupivi; Sperma ceti; Vi 
pers.; gum Guajacum; compound powder of Arum 
root; volatile ſalt of Hart's-horn; ſpirit of ſcurvy- 
graſs; Tincture of Antimony ; Polychreſt balſam; 


and for topical applications, the mucilaginous juice of i 


the ſea weed, or the entire plant; alcaline leys with ſea 
water; Tutty or Calamy, &c. &c. &c. With at 
ointment, which might have been more powerful, x 
it is well known in practice, had it not been ſpoiled 
in the making. The compoſition is elder bark, hall 
a handful, elicampane root in powder, two drachms 
ſheep ſuet and tar, of each ſix ounces, boiled toge- 
ther, till the elder bark becomes criſp ; at which tim, 
the tar is ſpoiled of its moſt excellent virtues, by the 
loſs of its eſſential oil; whereas the Doctor migit 
have had a better medicine, by onely mixing the ti 
by melting with ointment. of elder, or even with 
or Fane butter. 2 0 
8 97. Now, is there any phyſician, chat 100 . 
over this long catalogue of the moſt powerful me 


dicines, moſt of them authoriſed by antient and = 


_ HE XxX WB COR er. on 


— od 


an open barque, and without a pilot. 


SBA WATER. 65 
dern practice, that, when. with theſe furniſhed, could 
think himſelf, at a Joſs for remedies in any chronic 
caſe; though he were never able to get a ſingle drop 
— in which theſe were freely LA be ſayed to 
jave been cured by, fea water along 2 —Is this the 
method of ſhewing the genuine virtues of any, medi- 
cine? —Sure, no man in his ſenſes can inſiſt upon 
1-1 do not call the judgement, or veracity--of 
this eminent practicioner in queſtion: 1 believe every 
hiſtory, he relates. I onely think, that like moſt; of 
the phyſicians of water drinking places, he has mi- 
ſtaken the titule of his book in the firſt place; and, 
in the next, that he aſcribes cures to the ſea water, 
when it confeſſedly had the ſmalleſt, if any, ſhare in 
the effect. Long may Doctor RusszL hve. ta com- 
fort and relieve the diſtreſſes of human nature, at 
Brighthelmſtone, or wherever elſe he liſts ! but, if he 
means to inſtruct us in following, his ſalutiferous ſteps z 
lt him fairly point out the way. At leſt, let him not 
{end us to ſea,” unneceſſarily, and leave us there, in 


* 
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$ 98. .I with with all mine heart, that a trite pro- 


b ban less truth, than we. find in it What is every 
body's buſineks, is yo bodies buſineſs ; that is, no body 


mul be got. to ſet about, what every body ought... An 
«age not unlike thismay be made in phyſic; What is 
good for eyery diſorder, is good for none; chat is 
vat is, through ignorance c craſt, cryed up, as an 
uuverlal medicine, is often found to anſwer. few or 
do good purpoſes in any diſtemper. In this ſenſe, 
both will appear equally true to the obſervant, And ſo 
much am I perſuaded of this truth, that I had rather 


truſt to any of the abuſed remedies of old women and 


- — * o . 


my or other; are rarely to be confined within the nar- 
limits of truth and right ren. 
„ 
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$ 99. I would not be here thought to intend to de. 
pretiate ſalt or ſea water. There is not a medicine in 
the materia medica, higher in mine eſteem, nor one, 
whoſe ſhameful difuſe or abuſe, I more lament, than 
falt or ſea water. And therefore, it muſt be pre- 
ſumed, that I with for nothing more, than to ſee this 
excellent remedy reinſtated ; for, fo I may call its being 
brought now into practice; ſince, the antients ſeem to 
have extended the medicinal uſes of it, further than any 
of our more enlightened moderns can boaſt. 
$ 100. If we look into any of the celebrated writers 
of antiquity upon the materia medica, we ſoon find in 
what high eſtimation they held falt and fea water, In 
the number of theſe, Droscor1DEs juſtly demands the 
firſt rank. It may not be diſagreeable to thoſe, who 
have not leiſure or opportunity of looking into the 
originals, to read the fentiments of this famed phyſi- 
cian, and ſome others of the antients, upon falt, ſea 
water and brine, in our native tongue. This will at 
once vindicate theſe venerable authors from the oblo- 
quy, attempted to be thrown upon them by ſome, 
who would paſs their works upon the world for originak. 
101. The antients well knew the choice of fal 
Droscor1DEs * prefered the pure, pellucid, foſſil ſalt 
our ſalt gem, to all other kinds. Of thoſe extracted 
from falt waters, he choſe that, which he found mol 
white, ſolid, conſiſtent and uniform. Among theſe, 
he judged the marſh ſalt, or that made by the evapo- 
ration of ſalt or ſea water by the heat of the ſun, the 
beſt; and among the ſalts of this kind, gives the pre- 
ference to thoſe, made in Cyprus, Sicily, and Africa 
In which judgements, GaLzn®, PLiny *, and Mar 
THIOLUS * join. 1 | 
$ 102. Theſe moſt reſpectable ſages agree 1 
the medicinal virtues of ſalt, and tel} us, that all fats 


of this claſs are of moſt extenſive utility; being aftrin- 
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t, abſterſive and deterſive, diſcutient, reſolvent, 
extenuent, and, in ſome meaſure, ſeptic, and preven- 
tative of putrefaction; that ſalt is an excellent topical 
application for the itch ; that it reſtrains the growth of 
fleſhy excreſcencies univerſally, more eſpecially in the 
eyes; where it is ſayed to conſume that preternatural 
membranous expanſion, called Pterygion; that it is 
proper in clyſters; that, mixed with oil and applied 
by unction, it refreſhes wearied limbs; that it reduces 
hydropical ſwellings ; that applied warm, in nodules 
or ſacks, it aſſuages pain; that, mixed with oil and 
vinegar, and rubbed in, till the part ſweats, it corrects 
itchings and cures tetters, leproſies, and the itch ; that, 
mixed with honey, vinegar and oil, it eaſes the quinzy 
and with honey alone, relieves tumors of the tonfils and 
palate z that it is applied in humid and rebellious. ul- 
cers, particularly of the mouth and gums, mixed with 
barley meal; that it is ſerviceable in the ſtingings of 
waſps ; againſt inſects, that breed in the ſkin ; againſt 
ſcald-heads, warts and tubercles, in the form of an oint- 
ment with veal ſuet; that it diſcuſſes boils, in form of 
a pultis with raiſins, hog's lard or honey; and ſuppu- 
rates tumors of the teſticles, with marjoram and yeſt; 
that it diſperſes livid or black ſpots from ſtrokes on 
the ſkin, being mixed with honey and applied ; that it 
is applied to ſtrains with meal and honey, pultiſwiſe ; 
and that, mixed with oil and layed on burned or ſcald- 
ed parts it prevents bliſtering ; that it is thus ap- 
plic to the gout in the feet; that with vinegar it 
eaſes pains of the ears; and with that and hyſop, re- 
ſtrains St. Anthony's fire, and other ſpreading ſores z 
that the poiſons of opium and muſhrooms are correc- 
ted by drinking ſalt diſſolved in vinegar; and that 
ic is ſerviceable againſt the bites of ſcorpions, ſerpents, 
and other venomous and inraged animals, with vart- 
ous other ſimples in various manners applied. Theſe 
are taken from DroscoR1DEs ; to the principal parts 
5 which, the reſt of the antients agree, particularly 

LINY, who ſeems but to copy and ſomewhat, but 
got materially, to enlarge. 


§iog. 
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QOf Syn Wars. 
103. Theſe ſages juſtly conſidered *AatoZ 

0h 2 ſalis; *Aaps, Halme, M * 
brine; Teppov, Garron or Garum, Fiſh brine, Ta. 
@aazcoiv, Hudoor thalaſſion, Aqua Marina, or ſea wa- 
ter; Oivoi Oaraccioi, Oinoi thalaſſioi, or Oivoyape, Oi- 
nogaron, Garum vinoſum, Salt wines, made with gra 

or their juice, and ſea water, or brine, and ®@aaarrope, 
a kind of ſalt mead, or a mixture of honey and ſea wa- 
ter boiled, or of honey and ſea, with ſome rain, water, 
mixed and kept in a pitched veſſel during the dog-days; 
all in much the ſame light. DioscokipEs , whom 
molt of the ſucceding antients copy, ſays, ſea water is 
hot and acrid, diſagreeable to the ſtomach and offen- 
five to the reſt of the inteſtines; yet, carries off pitui- 
tous humors. Applied warm, by way of fomentation, 
it cleanſes and diſcuſſes, is ſerviceable in diſorders of the 
tendons, and relieves whittle-flaws, before they exul- 
cerate. It is mixed with plaſters, in cataplaſms with 
barly meal, and with other diſcutient pultiſes. It is 
drank warm, to diſcharge the inteſtines ; hot, to eaſe 
calic pains or gripes. By waſhing, it corrects errup- 
tions and foulneſſes of the ſkin ; ſuch as the itch, tetters 
and vermin; and is an uſeful fomentation for turgid 
tumors of the breaſts, It diſperſes black and blem 
ſpots from ſtrokes, or bruiſes on the ſkin, and is 
eſteemed proper for the bitings of ſuch venomous a- 
pimals, as are attended with ſhuddering and chilneſs; 
eſpecially thoſe of Scorpions, Tarantulas, or other ve» 


nomous Spiders, and. Aſps ; theſe ape relieved by warm, 


ſea baths, which are alſo, found beneficial in chronic 
diſtempers of the body and diſorders of the nerves. 
The ſteam of ſea water relieves dzopſies, pains in the 
head, and deafneſſes. Upon being kept a while, with 
out adding pure water, it becomes more mild. Some 
boil it, and ſo keep it in that manner. It is given # 
à purge, either pure, or mixed with wine, or wine By | 


water, or with honey. But, to correct its achim 


ous effects, chicken or fiſh broth, is given duting © 
after, the purging, To, theſe; ſentiments of Dios 


2 Edit. cum Com. Mathioli, ky. en n 3 22 
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eo81DES, the reſt, in a great meaſure, ſubſcribe; par- 
etulady, P.AomzTa oo 1? 
5 104. The Father” of phyſic judged much alike 
of ſalt and ſalt waters; bur, does not expatiate ſo far 
on their uſes as his ſucceſſors, and ſeems to confine 
himſelf chiefly to the external uſe of ſea water, pre- 
fering it in warm fomentations and baths. He ſays, 
that ſea water in this manner applied is ſerviceable in 
itchings and other ſharp uneaſy vellications of the ſkin. 
He obſerves, that for ulcers ariſing from burns or 
ſcalds, excoriations, and the like, it is improper; 
while it is fit for ſimple ulcers ; that it powerfully 
promotes the cicatriſing of theſe foul ulcers, that are 
not to be digeſted without ſome degree of vellicaion ; 
ſuch as the ulcers of fiſhermen in particular. He 
likewiſe recommends the moiſtening the rollers layed 
on broken limbs under the ſplints, with ſea water. 
And alſo tells us, that it corrects ſpreading ulcers, as 
ſalt, brine and nitre do. He remarks, that all theſe 
ſparingly applied irritate ; but are found more effec- 
tual, when more freely uſed, And gives warm ſta 
baths the preference. Ore, 
$ 105. GaLEn © agrees in aſcribing warming, dry- 
ing aſtringent and deter ſive qualities to ſalt and ſea 
water, and recommends the affuſion of it warm u 
inciſed gangrened parts. Moſt of the ſucceding 
rurgical writers, down to the moſt celebrated among 
the moderns, have embraced this opinion ; but, how 
litle this or any other topical application is to be re- 
lied upon in gangrenes, I have already endeavored 
to explane, in the Theſis *, which I ſuſtained for the 
degrees in phyſic at Leyden. T1 


F Lib. vii. c. 3. > Hieyyock, de humid. uſu. Sect. vii. 
„De fimp. medic. fac. lib. 1. c. 7. 
Whoſe titule is, Diſſertatio Medica Inauguralis deGanGrAENA 
N. SPHACELO, Quam, favente ſummo Naturae Parente, ex aug- 
toritate Magnifici Rectoris, nec non Ampliſſimi Senatus Academici 
* et Nobiliflimae Facultatis Medicae Decreto, pro Gada 
Brig 9, Kc. Eruditotum Examini Submittit Ca dh ds Lune, 
rtanno-Hibernus, Civis Dublinenſis, Patria; FaQione Harringlo- 
nana, expulſus, &c. Lugd. Batav. apud G. Wisnorr, 1752. 
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$ 106. Muria and Garum are to be conſidered à 
they may be ſimple or compound, new or. old, By 
the firſt ſome underſtand nothing more, than water, ſo 
charged with ſalt, as to bear up an egg; others, brine 
or pickle, inwhich-meats of different kinds have been 
cured. By the ſecond, the brine or picle, in which 


| fiſhes have been cured. Theſe are in general more 


ſharp, penetrating and reſolvent, than ſimple ſolutions 
of {alt ; and they are rendered till more fo by time, 
in which they undergo ſome degree of putrefaction. 
$ 107. Whoever then conſiders the uſes and pur: 
poſes, to which the antients applied ſalt in a dry form, 
or diluted with water or other fluids, will find, that 
theſe moderns, who are not very converſant in che- 


miſtry, have not much ſuperior knowledge of the 


matter to boaſt of from any of the new diſcoveries in 
other parts of phyſic ; and that ſalt, in different 
forms, was ſucceſsfully applied in a greater variety of 
cafes, by the former, than the later. 

$ 108. Chemiſtry alone can enlighten the ſubject: 


This gives us the conſtituent parts of ſalt and of all 


liquors impregnated with it, and ſhews us the propor- 
tions they bear, the one to the other. From theſe 
alone, the qualities and virtues of the mixed are to be 
determined; and by theſe, their doſes and manner of 
operation are to be aſcertained. And hence, a rational, 
inſtead of an empyrical, practice is to be inſtituted. 

$ 109. We find then, that our pure ſalt and ſea- 
waters contain, 1. the fluid element, ſimple water; 
2. A certain portion of two kinds of ſalt; the one 
reſulting from an union of the ſpecific acid, which, 
for reaſons before given, is judged to be the univerſi 
acid ſubtiliſed and altered by the imbition of the met- 
curial principle; with the native fixed or mineral alcz- 
li, conſtituting that ſalt, which is known by the name 
of the place or matter, whence commonly taken, ſea 
or muriatic ſalt ; or from the uſes, to which it is ori- 


narily put, common, eſculent or culinary falt; > 
ey Olle; 
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other, from that of the fame peculiar acid with a cal- 
carious earth, conſtituting the ley or mother of ſalt, 
or bittern; which, upon imbibing from the air, ſome 
of the univerſal acid in the place of its own; gives 
that neuter, bitter, purging ſalt, called from the 
ſpring, in which ſuch a ſalt was firſt difcovered with us, 
Epſom ſalt; 3. an abſorbent, calcarious earth, which 
ſeparates in the evaporation : For, let this be quickly 
or ſlowly performed, ſome decompoſition muſt enſue; 
ſome of the acid muſt be deſtroyed, ſome fly off, as 
appears in deſtilling ſea water; whence, ſo much of 
the terrene parts, as have loſſed their ſolvent, ſeparate 
and ſubſide or riſe in a pellicle or ſcum upon the eva- 
porating water; 4. an olly ſubſtance, from which no 
water is free, and that in a proportion not eaſily aſcer- 
tained, from the difficulty of ſeparating it from the 
bittern; but probably, not much greater, than it is 
found in lake, river, and even pump waters; ſo that 
neither the quantity or quality of this oily matter can, 
in mine apprehenſion, intitule the ſalt or ſea waters 
to the appellation of unctuous or bituminous, more 
than the bitter, purging ſalt denominates them ni- 
trous, as they are generally deemed. 

\ 110. From this compoſition, it is eaſy to conceive 
what kind of medicine is to be obtained from Salt or Sea 
water, by conſidering, firſt the nature of each ingredient 
reſpectively, and then, the reſult of their combination. 
The virtues of ſimple water have been already explan- 
e*: The conſtituent parts of ſalt and its ley or bit- 
tern, with the oily matter inherent to the later, have alſo 
been demonſtrated ; from the union and proportion of 
theſe, the virtues and uſes of the compoſition, called 
Salt or Sea water, is to be judged. The earth is to be 
conſidered as a part of the compoſition, which does 
not ſeparate from the water, in the natural ſtate, nor 
probably in the animal oeconomy; but, is to be reck- 
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oned with the bittern ; for, before the change, it ismog 
likely, it acts the part of an abſorbent earth diſſolyed in 
the muriatic acid; and therefore, correſponds in quali- 
ties with the bittern. Wis bd 
« -F 111. In the general idea of ſalts prefixed to this 

_ eſſay, as well as in the preceding part of this head, 
the relation, the acid of ſalt bears to a great variety 
.of bodies, has been explaned. Here, we are chiefly 
to conſider its medicinal virtues. | 

$ 112. The acid, like the reſt of the mineral cla, 
is found upon mixture to coagulate the mucilaginoy 
juices of animals, ſuch as the glare of eggs, the cry- 
ſtalline and vitreous, humors of the eyes, as alſo milk, 
blood, &c. Glauber recommends it, inſtead of ren- 
| net, for the making cheeſe, From theſe properties, 
| ſome are apt to conclude, that, as it produces this effect, 
when in large quantities mixed- with theſe juices ex- 
-travaſated ; ſo it muſt work fimilar effects when inter- 
nally taken. But, this judgment will appear but prema- 
ture to thoſe, who conceive the difference between ad- 
ding this in large quantities to theſe juices, when ex- 
travaſated and ſtagnant, and introducing it gradually, 
diluted, perhaps altered by the digeſtive and ſecretory 
organs, into veſſels, which are compoſed of ſenſible 
and irritable fibres, capable of moving and forcibly 
breaking and mixing their contents, proportionably to 
the ſenſe impreſſed upon them by the contained fluids 

5 113. We find then, that this acid corrugates the 

fibres o& an animal body, as well as thickens the Hm. 

-Phatzc and +mucous juices, when the body is-lifelels 

But, it muſt ſtimulate the ſenſitive (fibres which vil 

therefore, by a certain mechanic impulſe implanted n 

nature, exert it ſelf to ſhake off. the irritating boch. 

In, this conflict, the juices muſt be pro 

through their canals; that is, the circulation, and 

conſequently the comminution, with a; due ſecretion 
and excretion, of the juices muſt be brought about 


Hence, we find the acid of ſalt moſt pow full = 


\ 
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vent the putrefaction of vegetable, as well as animal 
bodies; in which it corrugates or contracts and hardens 
the fibres. And thus, fermented ſpirits charged with 
this acid will keep all parts of animals for ages, free 
from corruption; and water thus charged will keep 
theſe or vegetables ſound for a great length of time. 
$ 114. Hence, the great efficacy of this acid in all 
putrid and putreſcent diſpoſitions of the humors, in 
the firſt or ſecond paſſages, moſt evidently appears. 
[ts effects on the delicate fibrillae of the inward coat 
of the ſtomach is ſoon ſenſibly perceived, by exciting 
a ſenſe of hunger; whence, it becomes a moſt ex- 
cellent remedy for ſuch lax, foul, phlegmatic ſtomachs, 
25 neither crave, nor rightly digeſt the neceſſary ali- 
ments, 
$ 115. But, the efficacy of this moſt ſubtil, pene- 
trating acid is not confined to the ſtomach and inteſ- 
tines; where, while it reſiſts putrefaction and deſtroys 
worms, it ſtimulates their nervous coats, and free- 
ing them from ſluggiſh inaction, excites them to ex- 
ert their functions, to ſecrete and excrete their con- 
tents; no; it is extended to the moſt remote receſſes of 
the human frame. In perſons having ulcers, or even 
fontanels or iſſues in any of the extremities, if ſome 
doſes of the acid of falt be given, a pricking, ſharp 
pain is frequently felt in the affected part. It likewiſe 
manifeſts itſelf by irritating the lungs, eſpecially if 
they be tender, ſo as to excite frequent coughing. 
Whence, it is to be cautiouſly, if ever, given to per- 
ſons ſubje& to pulmonic complaints of the inflam- 
matory kind ; while it may be found very ſerviceable 
in ſome kinds of cold, humid, ſluggiſh aſthmas. 
9116. The power of this acid is likewiſe extend- 
ed in an eſpecial manner to the urinary ducts : For, 
nothing is known more effectual in promoting theſe 
diſcharges, and in relieving ſuch ſtranguaries, as often 
attend the extremes of life, youth and old age, from 
a relaxation of the coats of the bladder about its neck. 
This acid, by gently ſtimulating, braces up of con- 
ſtringes 
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ſtringes the fibres, and prompts them thus to. exery 
themſelves and propel or diſcharge their contents, 

$ 117. Some of the antient chemiſts, not without 
reaſon, greatly recommend this acid mixed with yz. 
rious vegetable oils, as the moſt powerful embrocati- 
on for reſolving calloſities, and rigid contractions of 
the joints; for nodes and ſcirrhous tumors in gene- 
ral; for palſies and atrophies, or waſting or pining 
of particular limbs, and for the gout. os 

$ 118. For theſe purpoſes, it may be beſt uſed 
with rectified ſpirit of wine, with which it mixes 
better than with any oily or unctuous body; though 
this does not ſo intimately, as the acids of vitriol and 
nitre, unite with ſpirit of wine: for, theſe do not 
in deſtillation, but more intimately and inſeparably 
blend, become dulcified, as it is called, that is, abate 
of their acidity, and render the ſpirit highly aroma- 
tic, ſubtil and volatile. Whereas this, raiſes the odor 
a little, without abating ſo much of its own acidity, 
or increaſing the volatility of the ſpirit, from which 
it parts, remaning laſt, in deſtillation. Some judge, 
that long digeſtion and frequent cohobation bring a- 
bout a perfect dulcification and intimate union of theſe, 
if both be perfectly dephlegmated. However that 
may be, one part of the concentrated, fuming acid of 
ſalt mixed and digeſted with three or four my 0 
pure alcohol, gives a moſt convenient and uſeful form 
of mitigating this acid, and of applying it, whether 
internally or cxternally : For which purpoſe, it is to 
be wiſhed, it were better known in practice. 

$ 119. In whatever form, we find this acid in na. 
ture, which is never by itſelf, but always combined 
with ſome terrene baſe, that moſt powerfully attract | 
it ; ſuch as a ſubtil calcarious earth, or the mineral 
alcali, with which it is to be found joined in various 
parts of the earth, in moſt ſprings and other waters, 
whether ſalt or-freſh, particularly in the ſea, as We 
as in ſome vegetables and in the juices of moſt ani- 


mals; it always retains its own nature and 91 
T uc 
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ſoch as the antients before recited, and others, by 
rience found them. Connected to a volatile 
alcaline baſe, with which it forms ſalt ammoniac, as 
well as charged with a fixed mineral or vegetable al- 
cu, it preſerves bodies from putrefaction; if there be 
not too much moiſture ;. in which caſe, it will in time 
utrefy; With theſe, it is a very powerful reſolvent, 
diſcutient, detergent, abſtergent, aperient, diuretic, 
and deobſtruent. In theſe later qualities, that charg- 
ed with calcarious or abſorbent earths, the ley of ſalt, 
or bittern, fully correſponds. And by reſolving viſ- 
cidities of the juices, and ſtimulating clogged, ſluggiſh 
fibres to due ſenſibility and a proper exertion of their 
functions, a great variety of obſtructions and tumors of 
the indolent kind and in the glandular ſiſtem eſpecially 
are moſt effectually and happily relieved by this muri- 
atic and this calcarious ſalt. Its efficacy in which, 
preferable to all other ſalts or other known medicines, I 
can attribute to none other cauſe than thar, that pro- 
duces ſo powerful an attraction between the acid of 
this ſalt and quickfilver, antimony, tin, lead and ſil- 
ver and gold; which I take to be owing to affinity; 
theſe metallics and metals, as well as this ſalt, being 
ſtrongly endued with the third earth of BECHER, the 
mercurial e as before obſerved. To this, the 
efficacy of quickſilver, in which this principle a- 
bounds, more than in any other ſubſtance known, may 
de aſcribed. It is none objection to this notion, that 
uickſilver is found injurious, where ſalt proves ef- 
al; particularly in ſome glandular obſtructions 
and tumors. That may be owing to the ponderous 
metallic earth, with which this principle is joined in 
the quickſilver, and which can not be ſeparated from 
t or act apart, with the ſubtility of a principle, in 
the economy. 
$ 120, Salt is juſtly deemed a drier, as may appear 
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by the experience of the antients, and the manner of 
accounting for its operation; which is thickening cer. 
tain Juices, while, by vellicating the nervous, the irrita. 
ble, fibres, it cauſes ſuch an exertion of the ſalids in ge. 
neral, as to propel and diſcharge aqueous humidity by 
the cutaneous pores and urinary ducts. Hence, it 
muſt alſo heat, in ſome degree. All which experience 
confirms. 8 | 

$ 121. From theſe conſiderations, fome uſeful cau- 
tions in practice, as well as in the common oecono- 
my of life, are naturally ſuggeſted. Salt is uſed with 
propriety in our food and ſauces, to which it gives 2 
grateful reliſh ; while it promotes the digeſtions, ſe. 
cretions and excretions. We have alſo pointed out 
its general uſes in medicine. But, from the qualities 
laſt explaned, it appears, to what habits of body it 
muſt be ſuitable, and to whom it muſt prove injuri- 
ous. In all arid, hot and bilious temperaments, 
where the tongue is dry and clammy, with a ſaltiſh or 
bitter taſte, a ſnarpneſs and heat of urine, with a con- 
ſtant deſire to void it; with ſharp, tickling rheums 
about the cheſt or throat, attended with frequent 
coughings ; eſpecially with ulcerations of theſe parts; 
where the ſkin feels dry and criſp, without any per- 
ceptible moiſture, and where there is a general coſti- 
patton of the lower bowels ; in other words, a preterna- 
tural tenſion and criſpature of the fibres; in all ſuch 
caſes, falt in every ſhape and quantity muſt .prove more 
or leſs offenſive. | 

$ 122. Therefore, ſalutary effects are to be expett- 
ed from it onely in the oppoſite temperaments, 
phlegmatic, cold conſtitutions ; where the ſolids a 
overloaded with humidity, and thence become cold, 
inert, and ſluggiſh ; in other words, where a preter- 
natural relaxation of the fibres prevales; In tt 
and conſequent caſes, falt in every ſhape muſt be a 
beneficial, as neceſſary, as it muſt, in the preceding, 
be noxious or injurious. This 1s alſo confirmed b 
daily experience and obſervation. 

$ 123. However, it may be taken to _ * 
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almoſt any caſe, and produce deſtructive effects. Of 
which, a remarkable inſtance is given by our royal ſo- 
_ titty, * of a girl at Leyden; who from taking as great 
** to ſalt, from about the age of Tix, as other 
children commonly have to ſugar, when ever ſhe 
Guld come at it, Kept her pockets full of it, and eat 
of it, to the fame exceſs, that others are apt to eat 
ſwectmeats. The conſequence of which was, that ſhe 
was ſo dried up, her limbs ſo contracted and her joints 
ſo ſtiffened, that ſhe could not move them, and in this 
miſerable condition pined, and at length, ſtarved to 
death, at about thirteen years of age. lots 
(124. In all ages, ſalt has been deemed to favor 
fecundity in the animal and vegetable creations. But, 
this is to be underſtood under the limitations before 
layed down. In both, it muſt prove injurious in ex- 
ceſs; in either, ſerviceable in moderation, according 
25 it may be adapted to the temperature of the ſail 
ot the ſubject. 
9125. The exceſs of ſalt is the cauſe of the barren- 
nels of ſeveral of the eaſtern deſerts ; as about the dead 
ſea, ſo called not onely from its never being moved 
by tides, but from tio animals being able to ihhabit it; 
partly from its exceſs of bitumen, whence it is by ome 
denominated the lake Aſphaltus, and partly from noxi- 
ous exhalations; but chiefly, from the redundance of 
falt, The like ſtefility is obſervable where ſalt and 
alt ſprings abound, every where. And to me, it 
ſeems probable, that the ſterility of Egypt, when the 
Nile does not overflow, is 6witig to a ſuperabundance 
of the nitre of the antients, which is never free from 
muriatic ſat, =» | py $ 
} 126, All cold clayie and loamy foils may be ren- 
(fred fertile by ſtrewing them with falt, which breaks 
nd divides the tenacious earth and makes it ſuſcepti- 
of other fertiliſing ſalts from the air. For this 
Parpoſe, it is, that our farmers ſtrew lime on their 


* Phiof, Tranf. No viii. p. 138. 
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and the lime almoſt burned. But, this by t 
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fields; which would be rendered much more effec- 

tual, if they threw ſalt, to the proportion of one third 

or one fourth, into their kilns, when at the _— hear 
e by. 


$ 127. With regard to the fecundity of animals, 
ſalt has always been looked upon as greatly condy- 
cive to this end. Whence, the name of ſalt has in 
various languages, as well as-ours, furniſhed epithets 
for the paſſion of venery or a propenſity thereto; as 

ſalax, ſalacious, ſalt &c. 

$ 128. The antient pagan mythologiſts, who, from 
the genealogies and attributes of their divinities, ap- 

ar to have had very clear notions of nature, which 
could not well be obtained without the help of the che- 
mic art; aſcribe the birth of Venus to the ſea; 
which, from ſalt's having probably been firſt taken 
from thence, is called by Vireir * and other anti- 
ent roman poets, ſal or ſalum. Hence, ſalt, the 
ſea, and Venus become figurative, ſynonymous terms 
for one another, and ſalt is by ſome of the antients 
looked upon as none immodeſt epithet for beauty or 

comelineſs of perſon. 18 

$ 129. From their notion of the fecundating power 
of ſalt, it certainly was, that the antients deduced the 
origine of that divinity, which, with them, preſided 
over the rites of love, from ſalt or the ſea. And 
hence, they made their ſea gods, of all others, the 
moſt prolific. And ſuch have always been and now 
are all ſea animals in general obſerved. 

5 130. This notion however was carried to ſuch a 
pitch of extravagance, even by a writer, © whoſe au. 
thority was ſacred, before natural philoſophy reflected 
new light upon the world; that he, and ſome of his 
followers, brought themſelves and other like credi- 


2 Horat. lib. iii. Ode 26. lib. iv. Ode 11. Tibull. Elg® 
lib. i. 2. Ovid. Metamor. &c. 

> Eneid, lib. 1. 2. 3. 5, &c. 

e Ariſtotel. hilt. anim, lib. vi. c. 37. 
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ſous men to aſſert and believe, that, by the eating of 
falt, certain animals, particularly mice, actually pro- 
created without coition. | 

$ 131, PLUTAR cn's notion of this matter is more 
rational : He obſerves, * that all cattle and dogs are 
rendered more prone to copulation and fit to breed, 
by ſalt. And, that for this reaſon, ſhips loaded with 
ſalt are more infeſted with mice, than any others, 

$ 132. The ſame idea of falt abtained in Egypt, 
where thoſe, who devoted themſelves to lives of celi- 
bacy and chaſtity, ſo religiouſly abſtained from ſalt, 
as not to touch bread, in which the ſmalleſt portion 
of it had been mixed ; looking upon it not onely as 
the great cauſe, but as if it were the very eſſence, of 
laſciviouſneſs. | 

$ 133. This became one of the Canons of the E- 
gyptian clergy : For, as Plutarch © informs us, the 
rieſts, when they led holy, chaſte lives, which ſeems 

dly to have been at any time conſtantly the caſe; 
tor, probably, it was with them, as with more modern 
ſefts, but a ſort of mortification or penance ; at 
theſe times of carnal abſtinence, we are told, thoſe an- 
tient holy men ſtrictly avoided falt in their food; 
for this among among other wiſe reaſons, that it 
ſharpened the appetite and excited heat and thirſt ; by 
gratifying and flaking which, the body muſt have 
been too much nouriſhed, pampered and provoked to 
luſtful paſſions. —A leſſon, which might well deſerve 
the attention of modern prieſts and monks, if they 
did not chooſe rather to imitate their antient predceſ- 
ſors in the craft, in their vices and follies, than in 
their virtues and wiſdom. The ſentiments of the laſt 
=_ author are tranſcribed by Pierius“ and by Agri- 
cola, © | 

$ 134. The ſame virtues are aſcribed to all medi- 
cated waters and baths, in which falt predominates 


* Quaeſt. natur. 3. » Pieriue, Hie oglyph. 1. xxx1. $ de ne- 
quitla. © Opuſ, de Iſide et Oſiride. Sympol. lib, v. Quaeſt. nat. x. 
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or abounds. Hence, ſuch, from earlieſt antiquity, 


have been deemed to cure ſterility in both ſexes, par- 
ticularly in women, Conſult Baccius, Fallopius, Bay- 
hinus and other writers upon the ſubject of baths and 
medicated waters, See the Eſſay on Aken waters. 

8 135. But, all this is to be underſtood within cer- 
tin limitations: In extremes, the reverſe muſt always 
hold good: Too much ſalt muſt obſtruct the fecun- 


dity of vegetables, as well as of animals, at leſt e- 


qual, if not ſuperior, to its penury. The earth, where 
ſalt abounds, is ever barren ; whereas, a moderate por- 
tion of ſalt contributes to fertility in general. Beſides, 
the ſeas, in which there is an infinitely greater propor- 
tion and variety of animals, than in any other water, 
are found much more plentifully ſtored with fiſhes in 
the colder regions, where the water is leſs falt, 
than in the hotter, where it is more ſaturated ; but, 
where the waters are fully charged with falt; there, 
no fiſhes or other living animals are found ; as in 
the Dead Sea, &c. 
8 136. Beſides, it is idle to lay it down as a cer- 
tainty, that falt or any other medicine, produces this, 
or any other effect, in all caſes and times alike : The 
rules, layed down for its other medicinal uſes hold 
good in this; It will be found ſerviceable in cold, 
phlegmatic, imbecil conſtitutions ; in lax fibres in ge- 
neral; but, the reverſe, in dry, hot, thin tempera- 
ments, where the humors are already too ſalt and 
ſharp; or in tenſe or criſp fibres in general. The ſea- 
ſons of the year likewiſe make ſome difference in theſe 
caſes; as it is of an heating and drying quality, it 
will in general be found to produce ſtronger or weak. 
er effects in all according to the heat or cold, drynels 
or moiſture of the ſeaſon and climate. 

$ 137. Let no perſon, that reads this tract, be 1g- 
porant of the difference between ſalted meats, and ſalt 
eaten with freſh meats. The meats preſerved in ſalt, 
are extremely hardened, in which the curing them con- 
ſiſts. This renders them hard of digeſtion, * 
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all ſuch generally undergo ſome degree of putrefac- 
tion, of which the redneſs of the ſurface of ſuch fleſh 
is an evident proof. In this, the meat and the ſalt 
ſaffer a conſiderable change, which by no means hap- 

s, when a moderate portion of ſalt is taken with 
freſh food. It helps digeſtion and reſiſts putrefac- 
tion. | . 
$ 138. Itis obſervable, I have here throughout layed 
the principal ſtreſs on conſidering the qualities of ſalt; 
becauſe I look upon ſalt waters in general, whether of 
ſprings or of the ſea, to be but ſolutions of this ſalt 
of different degrees of ſaturation, and with ſome ac- 
cidental varieties. From the proportion of ſalt, the 
doſes of the water is to be generally aſcertained, 
Then, ſome regard is always to be had to the propor- 
tion of calcarious falt, ley or bittern, the water yields; 
ſince, it is chiefly from this, the bitter, purging ſalt 
s produced. In the ſtrongeſt impregnation, there is 
always leſt bittern to be found. Thus, in the ſtrong- 
et brine of Upwich at Droitwich, which is ſayed to 
contain and yield one fourth pure falt, no bittern is 
obſerved. Whereas, in all the weaker impregnations 
in other ſprings, in ſolutions of rock ſalt, as alſo in 
the ſea, more or leſs bittern is always found ; partly 
becauſe, by ſuffering the greater and longer action of 
the fire to evaporate the wwyperabundant humidity, 
they muſt ſuffer a greater aecompoſition. The wa- 
ters of the fea, having, from the air and the fun, ſuf- 
fered more of this decompoſition, than thoſe waters, 
which in the bowels of the earth are leſs liable to ſuch 
effects; generally ſhew more of this bittern, than any 
others, They alſo imbibe more of the oily matter 
from the air; and perhaps, they may alſo be more 
charged with a calcarious earth, than moſt others. 

Y 139. A more rational idea of this matter may 
deſt be conceived from the following experiments 

F 140. 1. If four equal portions of equally pure 
falt gem be taken, and then diſſolved, the 1. in 
double its weight, ora little more, of deſtilled water; the 
(3 4 2. in 
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2. in ten times its weight of the ſame deſtilled water, 
the 3. in a ſufficient quantity of pump water; and the 
4. in a like portion of lime water: Upon eva. 
porating theſe clear ſolutions in an equal heat ; the 
reſult will be, from the 1. a fair cubico-pyramidal ſalt, 
without any bittern, from the 2. the like ſalt in ſmal- 
ler cryſtals, with ſome bittern; from a decompoſition, 
by the longer action of the fire; from the 3. larger 
cryſtals of the ſame ſalt, with a terrene ſcum or pre- 
cipitate, and ſome bittern; more or leſs, accord 
to the terreſtreity or purity of the water; and from 
the 4. a ſalt like the third, with a terrene ſeparation, 
and a very conſiderable quantity of the calcarious ſalt, 
ley or bittern, from the impregnation of the lime 
water. 8 
$ 141. Theſe ſhew, 1. how ſolutions of ſalt in the ſame 
water are altered by fire; though before that action, 
they differed onely in degrees of ſtrength ; 2. how 
ſuch ſolutions are altered according to the nature of 
the water, and that the ley or bittern in all, is but 
a ſolution of a calcarious earth in the acid of falt. 

$ 142. Hence, I look upon all ſalt waters to differ 
onely by theſe, or ſuch like, accidents ; and that the 
particular difference being known, the judicious phy- 
ſician can then, and then onely, properly preſcribe 
and direct the uſe of the medicated water, as of any 
other remedy. 

'$ 143. Salt in a dry or liquid form reſtrains and 
conſumes excreſcences, even of the warty or corn) 
kind, by long and frequent application. Anaſarcous 
and oedematous tumors, partial or univerſal, are te- 
duced by lying and ſweating in hot ſalt, Acute muſcu- 
lar pains, that give way to none other application, 
are aſſuaged by the ſame application, Thus, painful 
ſwellings of the tonſils, and baſtard quinzies, may 
relieved. The moſt convenient form is putting the 


dry heated ſalt into a thin bag of any convenient ſize 


and form, and laying it to the affected part, as hot i 
may be agreeably. borne, c 
| 1445 


Of SEA WATER, 81 
+44, Our ſalt ſprings are differently impregna- 
a ge ark ſo — i be unfit for — — 
as well as external uſes, as thoſe of Northwich and 
Droitwich, &c. Others more weak, as thoſe of Nant- 
wich, &c. But, all requiring ſome dilution to ren- 
der them tolerable agreeable to the ſtomach. In Lan- 
caſhire, ſome are near the ſtrength of the ſea; as in the 
ſpring of Alderman CLzc6c's baths, in Liverpool. The 
mildneſs, as well as efficacy, of the operation of this and 
other ſalts depends upon its dilution: For, a drachm 
of any ſuch ſalt will operate more blandly, and at the 
ſame time more powerfully, when taken diſſolved in 
a pint of water, than four times that quantity in one 
fourth of that proportion of water. 

F 145. It is chiefly upon account of this dilution, 
but partly for the greater proportion of calcarious 
earth, it contains, that I think the ſea water prefer- 
able, for moſt medicinal purpoſes, to our mediterra- 
nean ſprings, or to any arteficial ſolution of falt in 
common water, 

{ 146, The ſtrength of the ſaturation of the ſea 
differs not very remarkably upon the coaſts of our 
iſles, as far as I can learn. The varieties, that appear, 
depend upon the quantity of freſh waters diſcharged 
into the ſea from great rivers. The changes wrought 
by ſprings in the ſea, or by the leſs conſiderable rivers, 
are not eaſily perceptible. The leſs freſh water is by 
any means mixed with the ſea, the ſalter it muſt ne- 
ceſſarily be. And on the contrary, at, or near the 
mouths of rivers, it muſt always be found more di- 
lute as it muſt likewiſe be in wet weather. Hence, 
it muſt be more ſalt in general, in ſummer, than in 
winter, 

\ 147. The ſea is ſalter at the bottom, than at the 
ſurface ; except, where, by ſubterranean rivers or 
ſprings diſemboguing themſelves into it, the caſe has 
been altered, The reaſon of this is obvious ; the ſa- 
line being the heavieſt particles, preponderate. 

- Whileſt 
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Whileſt freſh water being lighter, lyes on the ſurface 
for a while unmixed with the falt. This, in very 
calm weather, is even viſible at the mouths of great 
rivers, and is palpable upon trial. 
8 148. The principal differences, that ariſe beſides 
are ſeen at the different times of the flux and reflux of 
the ſea. If none other accidents intervene, it is al. 
ways found more ſalt in the higher, more dilute in 
the lower tides. But, I could never find this variety 
excede a few grains in a pint, from the ſpring to the 
neap tide. I alſo find our ſeas, about our eaſtern, 
fouthern and weſtern coaſts, contain from about four, 
to five and an half, or ſix drachms of ſolid contents 
in the pint; ſo that the medium may be placed at 
about five drachms, in general ; but rather under than 
over this quantity. 
$ 149. Of this proportion of ſolid parts, from 
eight to ten grains appear to be a calcarious earth, 
which muſt be ſeparated before the falt cryſtaliſes; 
elſe it impedes the operation. It is by the halurgiſts, 
or workers in falt, called ſcum, from its being in this 
form taken off the falt pans and rejected. 
$ 150, Where neither this terrene mixture, nor 
that of the calcarious ſalt are judged proper; there, 
a folution of the intended quantity of pure ſalt in fair 
water, may be given. But, where theſe earths, which 
render the liquor, that contains them, more aperient, 
deterſive and diuretic is neceflary, there the falt water 
of the fea had better be given; remembering the 
proportion it contains, ſo as thence to aſcertain the 
doſe. 
$ 151. Saltin all caſes, in which it is found proper, 
upon the principles here layed down, may be taken 
to the quantity of four or ſix drachms, thus diluted, 
in the compaſs of a natural day. Yea, fome may 
require the inlarging the doſe to eight or ten 
drachms. 
152. Where it does not excite an unnatural heat 


and thirſt, but kindly promotes the excretions by the 
W alvine 
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Jvine and urinary emunctories, it will be found to 
produce its beſt effects. If theſe complaints ſhould 
wiſe, plentiful dilution with ſoft, fat, light broths, 
gr even with fair water, muſt be interpoſed, and the 
quantity of the ſalt water diminiſhed or totally layed 
1 5 Proper ſubjects ſhould enter upon a courſe 
of ſea water, after gently emptying the firſt paſſages, 
with caſſia, manna or ſome ſuch lenient purge; with 
a ſmall quantity of which, or with any of the neuter 
purging ſalts, or magnelia alba, the bowels ar e to be 
kept ſoluble and cool. : 
(154, As the doſe depends upon the patient's 
ſtrength and habit of body, upon the ſtate of the 
a. and the nature of their contents ; the beft way 
of determining it is, by beginning early in the morn- 
ing with ſmall quantities, ſuch as two or four ounces, 
repeting it once an hour or two, for two or three 
times, increaſing or decreaſing the quantity, as it 
may prove to agree or diſagree; increaſing it gra» 
dually, if it anſwers, as far as a pint, a pint and an 
half, or a quart, a day ; dividing it between the three - 
medicinal ſeaſons or times of the day, morning, noon 
and evening, the hours when the ſtomach is moſt 
empty ; decreaſing it in the like proportion; and, if it 
diſagrees, diluting it with fimple water, or ſheathing 
the parts from its acrimony by broths or oils; till it 
becomes familiar to the oeconomy. 
F155. It is impoſſible to determine the length of 
ume neceſſary to purſue the courſe. Some conſti- 
tutians and caſes require leſs and others more to an- 
ſner the deſired end: With ſome likewiſe it will agree 
vm, to whom it may prove offenſive cold; and ſo 
the reverſe, Theſe and much more muſt be left to 
© unmediate direction of the attendant phyſician. 
}156. Our country people know the uſe of ſalt 
or fea Water in many inſtances: They give it ſome- 
"NES with ſucceſs to ſtop vomitings and to determine 
me motion downwards. In this intention, it is — 
wiſe 
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wiſe known to ſea-faring folk. With moſt ruſtic, | 
is given to eaſe the cholic pains and other uneaſineſſs; 
of the bowels of children, ſuppoſed to ariſe from 
worms. And I have not been able to learn any evil 
effects from even theſe injudicious applications. 
$ 157. The external is no Jeſs efficacious, than the 
internal uſe of ſalt water. A great variety of errup. 
tions and foulneſſes of the ſkin are relieved by waſhing 
or bathing in the ſea water. | 
$ 158. It is to be looked upon, as a medicated 
cold bath, whoſe operation does not ſo much de- 
pend upon its coldneſs, which muſt not be computed 
from that ariſing upon the diffolving ſalt in water; 
this effect is but momentaneous: For, ſoon after the 
utmoſt cold is thus produced, the ſolution begins to 
receive the impreſſion of the incumbent atmoſphere, 
and thence to borrow its heat or cold ſolely, Hence, 
the ſea 1s not properly to be deemed a cold bath. In 
this manner of application, its action is to be account- 
ed for, from the efficacy of the ſalt, as a topical a 
plication, and from its increaſing the gravity of c 
water. | 
$ 159. HipyocrATEs*, in moſt caſes, prefers it hot 
to cold. It may ſeem like holding a candle to the 
ſun to offer arguments to ſupport ſo great an autho- 
rity. Moreover, the reaſon of the preference mult 
be evident to all, that conſider what has been ſayed 
of the efficacy of ſimple water *, and of the virtues 
of ſalt ©, 5 
$ 160. Its efficacy in contractions of the joints 
and indurated, indolent tumors, is greatly increak 
by pumping or letting a current of the water fall fron 
the height of ſome feet upon the part affected. Bu, 
for this purpoſe alſo, it is rendered moſt effeftual i} 
heating to a moderate degree, I mean the degree 
human blood in the healthful ſtate. 


De humid. uſu. ſect. vii. Praeſtat ad plurima calida. 
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$ 161, In oedamatous, anaſarcous and hydropical 
caſes, as well as in certain paralytic affections, the va- 
r of heated ſea. water is a moſt potent remedy; 
upon principles before explaned - | 
$ 162. Since then the bountiful creator has thus 
plentifully provided for all emergencies, making all 
the elements miniſter to our wants; ſince the extended 
main makes but a part of the happy dominions of Bri- 
tain z let us not fil of cultivating and ſecuring the 
bleſſing, in any inſtance. Let us furniſh our coaſts 
with conveniencies for uſing this powerful and exten- 
five remedy, externally and internally. Let us in eve- 
ry ſenſe be mindful of the numberleſs bleflings poured 
down upon us, and embrace them wiſely and thank- 
fully ; and eſpecially that, which conſtitutes our chief 
happineſs ; that the ſame element, by whoſe means 
we are ſupplied with the commodities of other na- 
tions, in higher perfection than their natives enjoy 
them, giving us all the advantages, without any of 
the diſadvantages, of the different extremes of cli- 
mates betwixt the poles; that the ocean, which 
makes the power and fame of Britain, objects of 
terror, admiration and envy to the reſt of the globe ; 
while it extends her dominions, brings wealth to her 
cofters-and health to her ſons ! 8 
9163. How all our coaſts are attended to in the 
medicinal intention, I can not ſay. But, in moſt, 
that I have heard of, there is but little improver 
ment beyond the tate of nature, few or no real con- 
veniencies provided for either drinking or bathing. 
In all places, in which there are lodgings and other 
ordinary accommodations, and which arefrequented for 
che uſe of bathing or drinking, there ſhould be means 
of conveying the water to fit places at the ſhore, at 
all times of the tide, to furniſh bathers and drinkers 
of the water commodiouſly, This may be done by 
conveying pipes from under the level of the low wa- 
ter to the ſhore ; where baths and rooms ſhould be 


erected, in which the water may be applied, whether 


P. I. 5 591. 2. and following. 
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internally or externally, without being expoſed 
the changes and inclemencies of weather, or to 1 
lic view. Thus likewiſe, the water may be obtained 
for all purpoſes in the higheſt perfection; wheres, 
when it is taken from the ſurface, it is never to be 
found conſtantly of the ſame temperature or ſtrength, 
being varied by the heat of the ſun and air, by rang, 
&c; when a few feet lower, it remanes quite un. 
fected. | 

$ 164. Thus, we may be ſtrictly decent and ele. 
gant, as well as phyſically juſt in our oeconomy; nei 
ther of which can we be, when we bathe promiſcu- 
ouſly, though covered or at a diſtance, inthe ſurface 
of the open ſea; whoſe place is conſtantly varying 
with the tides, as its temperature and ſtrength depend 
upon the heat of the air and its dryneſs ; which 
therefore can never be leſs variable or indetermi- 
nate. l 

$ 165. In our ſea baths we ſhould not onely be thus 
furniſhed with cold ſea water in various chambers 
for the different purpoſes of cold bathing,” whether 
for univerſal immerſion or partial embrocation ; by 
pumps, &c; but, we ſhould alſo have it heated for 
all the ſame purpoſes, as alſo for vapor baths, in 
which manner it is found in many caſes moſt effiea- 
cious. | 
§ 166. The ingenious Mr. Davres of Harwich, 
to whom the public in general, the inhabitants and 
ſojourners of this town in particular, are in mary in- 
ſtances obliged, has contrived baths here, which for 
their convenience and elegance may ſerve for a pattem 
to the reft of the kingdom. There is a neat build- 
ing, which contains baths and ID with 
all the neceflary conveniencies, for both ſexes, with- 
out having any ſort of view of, or intercourſe with, 
one another. The baths are furniſhed with a reſer- 
voir, which ſupplies them, as by a fpring, from the 
bottom of each bath; ſo that by making them thence 
overflow, as may be done, during the time of bath- 


8 


ing, 
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ing; all filthineſs, that comes from the ſkin, may be 
immediately carried off. And here, water is raiſed 
by a curious machine in ſuch a manner, as not onely 
to be ſuffered to fall from the heighth of eight or ten 
feet, but to be thrown in any direction, and with any 
degree of. force, required, upon any part of the body. 
This is done by forcing the water into a large metal- 
lic ſphere, from the lower part of which iſſue one or 
more flexible tubes of leather, with openings of dif- 
ferent makes and ſizes adapted to different parts of the 
body. By theſe, the water may be made to fall, by its 
own proper gravity, in ſtreams of any ſize required, 
upon any part of the body ; while, by cloſing a cock 
at the upper part of the ſphere, the force of the falk 
ing water may be increaſed to the utmoſt pitch toler- 
able, by the ſpring of the included, compreſſed air. 

$ 167. As this ingenious gentleman has furniſhed 
me with a drawing of theſe baths, I think it proper 
to have it engraved, and to inſert it for the ſatisfaction 
of the public. He has judiciouſly taken the advan- 
tage of a piece of ground, near the ſea coaſt, which 
is ſeveral feet lower, than the high water mark. Here, 
he erected his buildings for his baths; where he had 
on one fide a ſufficient reſervoir, ſo conſtructed, as at 
every tide to receive and contain ſeveral hundred tuns 
of the ſea water, in the utmoſt ſtrength and purity, to 
be admitted into the baths, in ſuch proportion and. 
manner, as may be required, 
9168. The water is conveyed into the reſervoir 
every tide by an aqueduct under ground, of one hun- 
dred and ninety-two feet in length and ten inches 
| ſquare, At the end of this aqueduct next the ſea, a 
double valved ſluice is placed of a ſingular conſtruc- 
ture, calculated to let in the water of the tide, free 
from looſe ſand and ſuch like impurities, and to let 
out the water remaning after the baths are ſupplied, 
x low water, in order to readmit a new ſupply from 
the returning tide. = 
$ 169. 
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is fixed; when the tide riſes high enough to float the 


ſection is exhibited, Fig. I. U, U, U, U; conſiſts of 


the different ſexes ; one of theſe baths is furniſhed witi 
a crane-chair, for the immerſion of ſuch as may not 
be able, and ſuch as are to be compelled, to go into 
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$ 169. Of this machine, three different views rs 
given in figure II, III, IV. It conſiſts of a ſquare 
horizontal trunk, A, with a ſluice or valve hanging 
perpendicular, by hinges at the upper fide of the 
trunk, b, b, b. This valve opens, when the tide runs 
out, and thus diſcharges all the water, which remanes 
in the reſervoir, after the baths are ſerved. And. 
upon the return of the tide, ſhuts cloſe, as in Fig. III. 
B. and prevents the entrance of foul water, with look 
fand, mud or the like. 2 252 6m ic. 

$ 170. To admit water perfectly clear, as well az 
ſtronger than the firſt flowings, the upright ſluice, 
C, with an horizontal valve is contrived. This valve, 
when ſhut, is expreſſed in Figure IV, at E. But, be- 
ing attached to a lever, 1, 2, 3, Fig. II. III. IV. at 
one end of which an hollow copper ſphere, 4, 5, 6, 


copper ſphere, this valve opens and ſtands as in Fi- 
gure III. D. and fo admits the pureſt and ſtrongeſt 
water. | Hick 

$ 171. Thus the reſervoir T, is furniſhed even 
tide with water more than ſufficient for the baths; the 
remainder of which is diſcharged at the ebb, before 
the refluent tide, by the ſame canal, through which 
it entered, Fig, II, IV, a, a. IVE 
8 172, The Baths ſtand in the middle of the reſer- 
voir; and are acceſſible onely by the means of the 
bridge, N. The building, of which a perſpective 


an antichamber, O, where the bathers meet and wait 
to take their turns in the dreſſing rooms and baths, 
of which there are two, P and Q, Q, appointed for 


the bath. vo 
$ 173. Each of the dreſſing rooms, P, commum- 
eates with its own bath Q, onely. And each joe 
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furniſhed with water from the reſervoir by the means 
bf a pipe conveyed from the reſervoir to the bottom 
a the bath. This pipe is furniſned with a cock, F, 
upon the opening of which the bath is filled in a few 
minutes to the requiſite highth, at which there is Aft 


opening, G, to prevent its filing hit her than four feet 
nd an half; ordinarily; though by a fluice, V, this open- 
ing may be cloſed, and the bath filled to the level of 
the reſervoir. This contfivance has ſeveral obvious 
advantages, the chief of which afiſe from the waters 
ſpringing in at the bottom, W, during the bathing 
time; by which a conſtant Current of new water 1s 
wrought in; white all impurities are helped to riſe to 
the furface, from whence they neceffarily run off at 
the opening, G, and with the redundant water, are 
aried off by the ſewer, H, into the marſh; I ; where 
Ithey remane kill the .cbb/ when they are by another 
ſever diſcharged into the ſea, 
(194. Ina little room between the drefling room, 
E. and the bath, Q, an Engine, K, is laced, hi 
ſerves various purpoſes : By means of a forcing pump 
furniſhed with four different pipes of ſuction, occaſi- 
nally communicating with the reſervoir, with either 
bath, and with a veſſel of ſea water heated to any de- 
Free required; 1. the ſed water is thrown in any di- 
«ton, and with any force or velocity required, upon 
uy part of the body: For, the water being forced 
nto an hollow copper ſphere, L, may be diſcharged 
by ts own gfavity, or the utmoſt preſſure of compreſ- 
ſed air, by the cock, M, furniſhed with a flexible 
be and heads of different forms and ſizes, for ap- 
Pying the water cold or warm to any part of the bo- 
, as in the figures 1, 2, in the bath. This excedes 
y method of pumping hitherto known. 2. After, 
ul the water in the reſervoir and bath, to the Jebel of 
Ihe bottom of the reſervoir, are diſcharged by the 
ommon AqueduR, Fig. II. A, A, a, a, the water 
uin in the bath is purnped our by this machine, 
v4 to be with the reſt diſcharged, | 
H $ 175: 
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8 175. Mr. Davies, determined to ſpare no paing 

or expence requiſite to make theſe baths — and 
moſt extenſively uſeful and beneficial to the public; 

promiſes to erect, contiguous to theſe, a furnace wit 


a large caldron to heat water, and fit warm dreſſin 
chambers, with chairs and other conveniencies for Va. 
por baths, in order to have warm fea water baths for 
all the purpoſes upon the ſame plan with theſe. 
$ 176. The efficacy of ſuch baths and ſuch embro- 
cations, both cold and warm, muſt be readily ſeen, by 
conſidering what has been already ſayed upon this kind 
of bathing, in treating of ſimple bathing. And hence 
we may form an idea of the great convenience, ele- 
gance and utility of the HAR WIH Sta Barts, fee 
what we owe, in this inſtance, to the ingenuity of this 
worthy gentleman, and judge how his example merits 
general imitation, _ | 
$ 177. I can not properly cloſe this head without 

obſerving, that the next in convenience and elegance 
to the Harwich baths, that have as yet come te my 
knowledge, are thoſe erected by that moſt public ſpi- 
rited, loyal and worthy magiſtrate, Alderman CLtc6 
of Liverpool; who after contributing every thing in 
his power to the inriching, extending and beautifying 
that famed mart and moſt loyal corporate town, and 
that in every ſtation, from that of a private citizen, 
to that of chief magiſtrate ; has ſince taken all poſlible 
care of the health of the community, by errecting 
moſt commodious and elegant cold and hot baths, 
furniſhed with excellent ſalt water, either from the 
ſea or from a pure ſalt ſpring ; of either of which, be 
has a proper command, for all the medicinal intentions, 
whether internal or external. | 
5 158. It will probably be expected, that I ſhould 

nor diſmiſs this ſubject without ſaying ſomething " 
that, that has long engaged the heads and pens d 
many ingenious mien to very little purpoſe ; I meal 
the diveſting ſalt or ſea water ſo perfectly of its ſalt- 
neſs, 'as to render it completely ſweet. 2 
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$ 179. Many and various, but yane and fruitleſs 
have been the attempts in this way. And it is much 
to be lamented, that by all the efforts made, the pro- 
ſpect of ſucceding is not yet much mended. What 
moſt ſeem to have aimed at is the ſeparating the en- 
tire falt from the water in its natural concrete form, or 
gring the acid a baſe, that ſhould retain it more firm- 
ſj, than the mineral alcali does. For this purpoſe, 
ſome propoſed congelation, in which the ſalt is parted 
tom the froſen water or ice; which can onely ſuccede 
in extreme cold weather, and therefore can never be 
of general uſe. Some have imagined, that ſuch a ſe- 
jon might be wrought by different kinds of 
ſraning- For this purpoſe, whimſical brains have 
deviſed various methods, which they ſurely had never 
committed to writing, had they but made trial of 
them, Among theſe, the moſt ridiculous is an hol- 
low ſphere, or other veſſel of wax, which being im- 
merged, or otherwiſe ſer, for ſome days in the ſea, is 
conceived, not proved, to let ſweet water tranſude. 
The next is the notion of a veſſel made of black pop- 
Jar, which is ſayed to let the ſweet water ſtrain through 
Its ou and exclude the ſalt. The third is, that of 
making falt water paſs through ſeveral layers of ſand, 
in which, it is ſayed to depoſite its ſaltneſs. Theſe 
are all too abſurd to admit of a ſerious confutation, 
So comminuted are the particles of ſalt in ſolution, 
that we know no ſtrainers in art or nature, through 
which the one can paſs, without the other. Thus, in 
al the juices of an animal body, common ſalt may be 
found hardly altered. And the kidnies, whoſe ſubtil 
ſtrainers let not a globule of blood or a particle of 
lymph paſs through them, admit urine ſtrongly 
charged with ſalt freely to pervade their moſt fine, 
minute tubes. What contrivance of human invention 
can be ſuppoſed equal to this maſter-piece of unerring 
Nature !—None certainly. How are we then to loo. 
for the ſeparation of ſalt from water by any modes of 


ſtraining 2 : 
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F x80. Some recommend ſuch bodies, as might 
unite fo firmly with the acid, as to let the water fly off 
free from any acid taint. For this purpoſe, various 
ſubſtances have been tried. Among the firſt were 
zinc or calamine* ; but, as theſe attract the vitriolic 
or any other acid, and as the calamine is ſem free 
from a martial earth or vitriol, they can but ill an- 
fwer the intention. | _ 

$ r81. Some recommend Muſcovy glaſs*, This, 
or any of the gypſe or plaſter of Paris kind, being 
ignited and caſt into falt water, is fayed to attract and 
ſeparate the ſalt. 

'F 182. Some have thought of ſuch metallic calces 
or ſolutions, as ſtrongly attract, and are attracted by, 
the acid of ſea ſalt; particularly lead and its prepara- 
tions. Thus, any ſolution of this metal in a veget- 
able acid eſpecially, being dropped into ſalt water, a 
double decompoſition is produced; the acid of ſalt 
ſeifes and arreſts the particles of diſſolved lead, and 
uniting, aggregate and precipitate them. This, quick- 
ſilver diflolved in the acid of nitre alſo does. So alfo 
does ſilver. By theſe means, it is true, the water loſes 
its faltneſs, as its acid unites with another body, which 
ſeparates and precipitates. But, the two former pre- 
cipitates are again ſoluble in the water; nor is it ever 
to be ſo perfectly freed from any of thefe metallic ſo- 
lutions, as to be fit for any internal ufe. | 
8 183. All theſe methods being found ineffectual, 
recourſe at length was had to deſtillation, which 


fremed to promiſe greater ſucceſs. But, this was not 


found to anſwer; for, from the extreme volatility of 
the acid of ſalt, which, probably aroſe from the ſub- 
tilty of its mercurial principle, ſome portion of it was 
always found to tranſcend the helm, and render the water 
leſs ſalt, indeed, by much, than before; yet notwithſtand- 
mg, unfit for the principal purpoſes of pure Water: 
For, this deſtilled water is incapable of flaking thirſt, 
and dropped into the eye, it gives a ſenſe of pain; 
which ſhews it not quite clear of faltneſs. 


__ <Leibnitz AR, erud. Leipf. d Glauber. | 
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9184. Various ſchemes of reſtraining this volati- 


lity have at length been contrived and propoſed to the 
public, to our royal ſociety, admiralty, or navy board, 
and obtained ſame degree af apprabation ;. for reaſons 
which, I muſt confeſs, as yet ſeem to ſurpaſs the ſcope 
of my conception. Theſe have been done upon the 
principle of giving his volatile acid a baſe, to which 
it ſhould ſo firmly unite, as to ſtand unmoved by the 
degree of fire neceflary to propel the aqueous humi- 
dity in deſtillation. Thus, ſame. added a fixed alca- 
ine falt, with or without ſand: or clay, and then de- 
filled the mixture, Otherg propoſed the niineral al- 
cali and earth of the ſalt water to be firſt precipitated 
with an alcaline ley, either ſimply vegetable, or with 
the addition of lime, then deſtilled, and afterwards 


| filkrafed through a certain argillaccous earth. Some di- 


ret the mixing of ſea water with ſuch earths onely 
and deſtilling them; whileſt others direct the uſe of 
crude tartar, to anſwer none intention, that I can at 
preſent conceive, and perhaps, for no better reaſon, 
than that for uſing the before-mentioned earths, with 
whom the common artiſans, that uſe tartar, confound 
it, calling both, indiſcriminately and ſtupidly, argil. 
A later propoſer of dulcifying fea water uſes the 
ſtrongeſt fixed alcaline cauſtic, and thinks, he made a 
molt happy diſcovery in adding calcined bones, which 
in mine apprehenſion, can anſwer no better purpoſe, 
than the preceding earths. 

y 185, Theſe various methods were propoſed, 


cuefly to ſupply the want of freſh water at ſea, and 


have, in their turns, met with ſome approbation. The 
onely rational project is that with a fixed vegetable al- 
call, But, even this is found as yet but incomplete. 
And had it been ever ſo effectual, what uſeful purpoſe 
could it be ſuppoſed to anſwer, when a large deſtilling 
apparatus and ſuch a conſiderable ſtore of fewel is ne- 
ceſſary to ſerve a ſmall ſhip's crew, as would leave but 
little roam for the ſtowage of goods and other neceſſaries. 


The End of the Ess av on SALT and SEA WATERS. | 
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SECTION III. 


Of SaLNR WarzRs in general 


& 1. HIS is an extenſive claſs, as it may take 
| in a great variety of waters alcaline, mu- 
riatic and neuter. I ſhall at preſent confine myſelf 
to the laſt. Of theſe, our country affords great plen- 
ty and ſome ſmall 8 conſiſting of the vitrio- 
lic acid ſaturated with different earthy matters; chiefly 
the baſis of ſea ſalt, and ſome, with theſe, are ſlight- 
ly impregnated with iron. I ſhall at preſent give two 
examples of this ſort of water, 1. in that of Epson, 
and 2. that of CI TEN. 


* 
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1, Of ſimple neutral, purging WaTERs, 
Of EesomM WATER, ON 


Inſeribed 
To his learned and much admired 
Friend. 


Doctor WILLIAM BAYLIES, 
Phyſician at Barn 
As a public teſtimony 
Of the well-merited Eſteem and Affection 
Of the Author. 


(2. VPSOM is a very large and conſiderable vil- 

lage in the County of Surry, ſeventeen miles 
ſouthward of London. In the middle of an open, rude 
common, on the decline of a riſing ground, in a ſouth 
expoſure, about a mile from the village, ſtands a 
ſpring, of which, I could not now get ſight ; becauſe 
it is covered with a building and has a pump ſet in the 
ſource for raiſing the water. As this is the firſt water 
in our country, that was found to yield a purging bit- 
ter ſalt; it gave its name, not onely to the ſalt of its 
own water, but to a ſimilar ſalt extracted from any 
other water, or even that from bittern; and that, 
whether prepared at our ſalt works here in Britain, or 
in Germany ; I ſhall give it its deſerved place here; 
aſſured that, however neglected from our preſent love 
of novelty, it is equal, if not ſuperior, to ſuch as now 
attract the public attention, filling our news- papers 


with noiſy, idle and ill- conducted controverſies. 


93. Epſom water is colorleſs and pellucid; ſcent- 
leſs, and — 


dly ſapid. Common palates might miſ- 
* Hoffm. de fonte & ſale ſedlicenſi. 
H 4 take 
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take it for fimple water; but the more experienced find 
a ſlight ſaline taſte, ſuch as the common purging 
bitter ſalt, diluted in common water of the. like 
ſtrength, imprints. CO SIPS | 
$ 4. It ſuffers no-change by carriage or keeping 
in London for ſome months; provided the bottles 
and corks be new and clean ; otherwiſe, it will putrify 
and ſtink in a ſhort time; as the ſea and other alt 
and ſimple waters will do. ” 
$ 5. 1. The phial, which, filled with deſtilled wa- 
ter of the ſame temperature, weighed two ounces, fix 
drachms and twelve grains; with this, weighed four 
ounces, fix drachms and ſeventeen grains and an half, 
$ 6. 2. With ſirup of violets, a tea ſpoonful to 
two ounces of the water, it gives a ſea green, ſoon 
after mixture, and changes to a graſs green in a fey 
minutes. | 
8 7. 3. With Infuſion of Campechy wood, twenty 
drops, a pale, pink-bloom color. > 8. 
$ 8. 4. With Infuſion of Galls, to twenty drops; it 
ſuffers no ſenſible change at mixture; but, in a few 
minutes, grows milky at the ſurface, and throws up 
a pale mother of pearl colored pellicle, and upon 
ſtanding ſome hours becomes blew1ſh firſt and then of 
a greeniſh yellow. SUE} 
$ 9. 5. With ſtrong ſpirit of ſal ammoniac, ten 
drops, it cauſes no commotion ;* but grows milky, to 
a pearl colored opacity ; which ſoon after coaleſced into 
clouds, and lightly precipitated, in ſmall quantity. 
$ 10. 6. With alcaline ley, ten drops, a ſimilar el 
fect, rather more powerful is produced, without any 
viſible commotion. In about half an hour it coagulated 
into clouds, which in time ſlowly precipitated, in 
greater abundance. = 
$ 11. 7. With the vegetable acids, no perceptible 
eommotion: yet, there were many air bubbles adhe- 
rent to the glaſs, after it ſtood a while, which ſeemed 
to argue a contraſt. 1 


9 12. 8. With the vitriolic and other mineral acids 
. diluted, 
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diluted, no commotion, that could be looked upon 
as an ebullition from the contraſt betwixt acids and 
"lealies, Yet, after ſtanding, there were ſome few 
ſmall air bubbles adherent to the glaſs, that prompted ' 

2 ſuſpicion of ſuch a contraſt, ariſing probably from 
an heavier acid attacking the abſorbent earth diſſolved 
in a lighter acid 5 which in the conflict may be partly 
propelled or ſet at liberty. 3 26 How 
' $13. 9. With the ſolution of lead, five drops; at 
every drop, it gave a bright, ſnow-white cloud; and 
being all ſtirred, it became of a ſnowy opacity all 
over. Then, a fair, ſubtil, white precipitate graduaihy 
ſubſided. | | | 2 
' $14. 10. With the ſolution of filver, to five 
drops; at every drop, a bright, blewiſh milky. cloud; 


upon ſtirring, all over of a pearl colored opacity; 
which lowly ſubſiding, gave firſt a white, changing 
to a ſlate colored, precipitate. 

{$ 15. 11. With the ſolution of corroſive ſubli- 
mate, as far as twelve drops; no ſenſible change upon 
dropping or mixing. Upon ſtanding, a pellicle of a 
pale mother of pearl color roſe and covered the ſur- 
face; and ſoon after, it appeared ſlightly milky and 
coated the glaſs all over. 

916. 12. With the ſolution of quickſilver in the 
acid of nitre, as far as five drops; every drop cauſed 
a milky cloud, which inſtantly changed to a deep le- 
mon or turpeth mineral color, and as ſuddenly preci- 
pitted ; leaving a light, pale, pearl colored pellicle 
on the ſurface. | | | 

\ 17, 13. It coagulates a ſolution of ſope. And, 
F18. 14. In any proportion above equal parts, 
boiled with milk, it curdles effectually. 

919. Theſe ſeveral experiments, from 2 to 12, 
which anſwer equally well in London, as at the well 
al give evident indications of a water, by the means 
of the univerſal or vitriolic acid, charged to a neutra- 


ity with the alcaline baſis of foſſil falt and ſome _ 
| . 
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bent or calcarious earth. While 7, 8, 11, give in- 
dications of ſome alcaline matter. 
$ 20. Theſe may be proved in the inverſe method 
by thus ſaturating the vitriolic acid, with the mineral 
alcali and ſome abſorbent earth, and charging any water 
with it to the ſame proportion, as is found in the na- 
tural ; or diſſolving Glauber's ſalt in any terrene water; 
ſuch as that of moſt pumps is found; to the like ſtan- 
dard; all to the alcaline matter, which art can hardly 
emulate, 
$ 27. This is further evinced by evaporation to a 
dryneſs ; which gives us the ſolid, fixed contents of 
the water, in the groſs. Theſe are fourty grains in 
the pint. HEY 
$ 22. Pure deſtilled water being poured upon this 
reſiduum readily diſſolves the ſalt, and {caves the 
earth, in the proportion of one ſixth of the whole, 
behind. The ſolution, being evaporated to a pellicle, 
gives a falt, whoſe cryſtals in figure, as well as qua- 
lities, correfpond with thoſe of Glauber's ſalt; leav- 
ing ſome bittern, that will not cryſtalliſe. Or, be- 
ing evaporated to a dryneſs, the quantity of falt, 
which remanes, and is about thirty three grains in a 
pint, is determined. 
$ 23. Each pint then of this water, which contains 
this proportion of theſe fixed, ſolid contents, according 
to this method of trial, affords of a calcarious earth, which 
ſhews itſelf by ſeparating in the evaporation, ſix grains. 
Though this may be, in ſome meaſure, a decompoſi- 
tion of the natural ſalt, diſſolved in the water. The 
portion of ſalt left in this quantity being about thirty 
three grains. | 
$ 24. Theſe folid contents, as the maſs is obtain- 
ed, in the groſs, by evaporation, give indications, 
not onely of the vitriolic acid, ſaturated with the mi- 
neral alcali, the baſis of marine ſalt * ; but of its con. 
taining ſome portion of the muriatic acid, charged 
with calcarious earth, the muriatic ley or bittern, with 


259. | the 
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the oily matter common to all waters: For, the reſi- 
dum of a pint of the water expoſed to the open 
ar, for about eighteen hours, increaſed in weight 
about twenty' grains, by its bittern's imbibing ſo much 
of the humidity of the atmoſphere. The oily matter 
is diſcoverable in the color of the ſolution, when 
freed of earth by filtration and deprived of fix eighths 
of its humidity 3 2. In that of the ſalt evaporated to 
adryneſs; 3. In its fuming, when thrown upon an ig- 
nited iron; and 4. in its coloring alcohol yellow. 
This ſhews the difference between taking the water in 
the natural ſtate, a perfect mixture and a complete fo- 
lution of the aggregate; and taking the ingredients 
apart, ſeparated by art. | 

$ 25. The ſalt of this water and others of the like 
nature is a native mineral bitter ſalt compoſed of the 
acid or acids, with which the water is charged, and the 
baſis of ſea ſalt, more or leſs free from other terrene 
bodies. The earth is partly inſoluble in the acid of 
alt; and therefore is partly a ſelenite. 

F 26. Some, who vaunt in their imaginary know- 
ledge in the chemic art, condemgthe inventers of the 
common purging bitter ſalt of the ſhops, for ſupply- 
ing us with ſuch an unnatural ſubſtitute. But, ſure 
ſuch men had deſerved our thanks, had they made 
and given the world this diſcovery from motives pure- 
ly public = and benevolent; ſince, the natural 
falt of Epſom waters, and thoſe, that have uſi 
the name, are by no convincing experiment to be diſ- 
tinguiuſhed the one from the other; no more than 
they are from other native or artificial ſalts, upon the 
lame principles, when perfectly pure. 

927. As then it is found, that all the purgi 
waters known, as thoſe of Sedlitz in Bohemia, as we 
3 thoſe of Britain and other countries, correſpond in 
ſenſible and effential qualities with the artificial ſalts 
made by ſaturating the vitriolic acid with the mineral al- 
call or alcaline earths, as that of our bittern or that of 
dy 20, 


Glaub 
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Glauber ; and as theſe ſalts have been idly deemed ni. 
trous by many writers and practicioners, and are the 
Nitrum calcarium of our L1sTzx ; I fhall here, once 
for all, ſet down the characteriſtics of this native ſalt 
which may be called the Univerſal Vitriolic, or Native 
Vitriolate falt, for diſtinction ſake ; as ſea ſalt and Nitre 
are denominated from their acids, not from their ſolid 
baſes, whether mineral or vegetable; and as the appell. 
ation of nitre, whether antient or modern be meaned, is 
not ſuitable to it, and that of calcarious nitre can onely 
fuit natural immature, modern nitre or ſalt peter, before 
it be ſupplied by art with a vegetable, for a mineral al- 
caline, baſe, or a ſalt for an earth. ; 

$ 28. 1. The firſt cryſtals of the vitriolic alt of 
Epſom water, as well as of its ſubſtitute, the vitri- 
olated falt of bittern, the common purging bitter ſalt 
of the ſhops; are very ſwall, and apt to deliqueſce, 
from the portjon of the falt ley adherent to them, 
But, thoſe of each are rendered larger and more con- 
fiſtent, by repeted cryſtalliſation, which diveſts it of 
bittern, or by the addition of allum, or of the vitrio- 
lic acid, which takes the place of the muriatic and 
gives a larger and firmer cryſtal; but of the ſame 
form and quality. 

§ 29. 2. The figures of the pure cryſtals, both of 
the native and artificial vitriolate ſalts, are parallelo- 
grams; and their ſize, as well as that of all cryſtal 
liſed falt, depends Upon the quantity of the ſolution, 
ſet to cryſtalliſe. | 

$ 30. 3. In taſte, it is cold and bitter. And upon 
every trial, perfectly neuter. But, 

$ 31. 4. By volatile and fixed alcalies, added to 
the ſolution, the baſis is precipitated, in ſome mea: 
ſure, and a neuter ſalt of an other kind reſults from 
the combination, ſuch as Glauber's ſecret ammonu- 
cal ſalt, with the volatile, and vitriolated tartar, with 
the fixed, alcah. +» | 

5 32. 5. It diſſolves in a little more than equal weight 
of pure water. 5 * 


r — ag 


Of Satine Wares. 101 


33. 6. Thrown upon the fire or an ignited iron, 


it neither crepitates, like ſea falt, nor fulgurates, 
ke ſalt peter; but fuſes and then is converted to a ſo- 


kd dry maſs. | wp 5 
$ 24. 7. Expoſed to a warm, dry air, it loſes its 


pellucidity, and abates of its weight, by the loſs of 


its humidity. This reſtored, it is again increaſed in 
weight, and reduced to the priſmatic, cryſtaline form. 
9 35. 8. In a crucible, theſe cryſtals feadily fuſe 


and run liquid. If the fire be urged forcibly, the 


native ſalt loſes ſome portion of its acid. If it be 
done in a retort with a recipient, ſome of this acid 
may be condenſed and collected, which proves to be 
of the volatile vitriolic kind. In this the artificial vi- 
ttiolie falt differs; that it loſes nothing perceptible of 
its acid in the fire; becauſe it is of the mare bi 
fixed kind. / oO, 
$ 36. 9. If any coaly matter be thrown into the 
crucible, in which this ſalt is fuſing ; it does not fla- 
te or fulgurate, as nitre does ; but mixes and flows 
— and uniformly, and gives a maſs, that, by fu- 
ſion, is capable of diſſolving all metals and metallics; 
that flows in the air; tinges the ſkin yellow; diſſolves 


partly in rectified ſpirit of wine, and gives it a golden 


tincture ; diſſolves readily in water, giving it a green- 
1h yellow tincture; and by the addition of any acid, 
precipitating a fair white magiſtery of ſulphur, gene- 
rated by the union of the vitriolic acid in the ſalt, with 
the phlogiſton of the coaly matter. This magiſtery 
fuſed gives common brimſtone. Whence, the maſs, 
1 it was obtained, appears to be an Hepar ſul- 
phuris. 

937. 10. Theſe like effects are produced with the 
lalts of the waters of Sedlitz, of Epſom, of Chel- 
fenham, of Scarborough ; with the priſmatic ſalts of 
the waters of Bath and Briſtol, as well as with the 
common purging bitter ſalt, commonly, though falfly, 
called Epſom falt, and with that of Glauber. Whence, it 

| may 
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may be reaſonably concluded, that when theſe appar 
to differ, they differ accidentally, not eſſentially, It 
iS plane, that neither the natural, nor the artificial 
falts of this claſs bear any anology to nitre, and there. 
fore, the giving that appellation to any of them is moſt 
urd and ridiculous. 

8 38. All the falts of this claſs are reſolvent, at. 
tenuent, cooling, aperient and diuretic ; and taken 
in an advanced doſe, ſuch as from two or three to 
eight or ten drachms, they prove mildly purgative, 
So that they may be managed either as alteratives or 
evacuants, with great aſſurance of ſucceſs, where ſa- 


ne medicines of this tribe are proper. In viſcid foul- 


neſſes of the inteſtinal channel, they are very ſervice- 
able, and are capable of removing variety of chronic 
obſtructions. _ 5 885 3 

$ 39. Diveſted of their humidity by a ſlow heat, 
their doſes are beſt aſcertained in the form of a poy- 
der, which may be taken in any convenient vehicle, 
Great ftreſs is layed by ſome upon the difference be- 
twixt ſeveral of theſe ſalts. The Germans prefered 
our common bitter purging ſalt, to any among them 
known ; till ſome of their chemiſts lately taught them 
the manner of making it at their ſalt ſprings. I think 
it equal to any, though we are ſo apt to run after 
their Sedlitz or Bohemian ſalt. 

8 40. Simple water is aſſuredly the beſt vehicle for 
any of theſe ſalts. But, it may be ſomewhat varied 
for patients, whoſe delicate palates and ſtomachs re- 
quire another. | | 
8 41. I prefer Epſom water, in moſt caſes, to any 
artificial ſolution of the ſalts. It is a very mild, 
gentle alterative to a pint a day, at three equal por- 
tions, on the medicinal hours; or a mild and effica- 
cious purge for the firſt paſſages, from a pint to 
ki drank within the compaſs of two or thre 

ours. 


$ 42. Our 
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$ 42. Our paiſants make: very free with all our na- 
tural purging ſprings, quaffing them off without rule 
or meaſure, on moſt Sundays and Holydays. It 
would ſeem to be a ſort of a natural impulſe to free 
their bowels from the crudities of the quantities of al- 
moſt raw fleſh and new cheeſe, they conſume : For, 
[ have not been able to learn any ill effects from this 
gothic practice. 
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Of CuxLTEN AN WATER. 


From a juſt fenfe of due Reſpect, 
As well as Gratitude, 
To a moſt learned and judicious Phyſician, 
And to a moſt beneficent, candid Friend, 
This little Tract is inſcribed | 
ROBERT WATSON, M.D. 
Fellow of the Royal College of Phyſicians of Londen, 
And of the Royal Society. | 


I 1. * er; jo is a village, conſiſting 
principally of one ſtreet, of about a mile 

long, with a very few returns and lanes or adjoining 
houſes, and one ancient pariſh church. Before the 
reformation, it was ſubje& to a convent of religious 
women. The eſtate being veſted in JaMzs Lznox 
Durrox, Eſq; he holds with it the temporality of 
the convent, and governs the diſtrict by a ſeneſcal, 
whoſe juriſdiction does not, that I can find, extend 
to great or capital matters. 2 1629 
$ 2. This village ſtands in a ſandy vale, on the 


northward fide of an high ridge of hills, compoſed | 


of ſoft white, granulated rocks, that partly diſſolve 
in acids; lying, on the town fide; quite bare; ar 
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in fourteen miles ſouthward of Tewkſbury ; twen- 

miles north weſt of Cirenceſter, and eight miles 

north eaſt of Gloceſter, in the ſame county 

$ 3. The foil, to the north and eaſtward of the 

town is ſandy z to the ſouth and weſtward, loamy and 

wet; ſhewing in many places oozings from mines of 
n. 

6 4. The waters all about the town are, for the 
moſt part, ſo hard as to ſerve no purpoſes of life, 
till they are ſoftened. To render them fit for waſh- 
ing, the ruſtics infuſe bags of wood aſhes in them; 
which they have in plenty, this being the common 
fewel of the country, and which they carefully col- 
ect and keep for this purpoſe principally. They find 
this, by experience, anſwer their purpoſes, without 
being able to account for it. They are pleaſed with 
fnding their water, by this means, become milky, and 
think it is rendered ſopy. But, the cauſe is this ; 
the water is hard, becauſe, by the means of an acid, 
it is highly charged with a calcarious earth. This 
acid, more ſtrongly attracting the alcaline ſalt in the 
aſhes, than the abſorbent earth, quits this, to unite 
with that; whence, the earth muſt be precipitated ; 
while new combinations are formed; the one of an 
alcaline ſalt and the vitriolic acid, vitriolated tarter; 
the other, a ſurcharging of the water with the alcali, 
which makes it lixivial or ſopy. 

\ 5. Some hundred paces to the ſouthward of the 
church, about the foot of a ſloping meadow, of loa- 
my ſoil, in a north aſpect, riſes a little Now, obſcure, 
ſpring, ſayed to be firſt diſcovered by pigeons reſorting 
toit for its ſaltneſs; eſpecially in hard foſty weather, 
When all the other waters about were froſen ; which 
this has never been obſerved. 


0 A ftuation, that ſeemed to have pleaſed the Romans: For, 
the wgh rocky hill, ſouth-eaſt of the town, the ruins or 
oundation of a Roman camp is ſeen. As well as a Roman cauſ- 


and ſome other monuments of thoſe generous conquerors, 
wxt Cirenceſter and Gloceſler, 


I C63 


— ꝗ — 
= 


196 Of SaLing WaTers. 

$.6. I made mine experiments and obſeryations at 
Cheltenham, in the months of September, Oktober 
and November. In the firſt and ſecond, the weather 
for the moſt part, was warm, dry and ſerene, In the 
third, ſomewhat tempeſtuous, with rain, ſnow and 
—_— | £5 
8 7. The well is now ſunk ſome five or fix feet 
deep, covered over with a little dome and cloſe ſhut 
down, by doors that exclude the freedom of the air. 
Whence, it is ſometimes, in very hot moiſt weather, 
found to ſtink, like any faline putrid water; which 
the practicioners or drinkers have not yet objected to; 
all judging it to ariſe, according to the vulgar notion, 
from ſulphur. But, there are few, if any, water, 
that may not, by the like means, and in this ſenſe, 
be rendered ſulphurious ; which, according to mine 
humble opinion, are onely putrid *. | | 

$ 8. I did not find the water in this ſtate, in which 
many have obſerved it. I found it pretty clear, co. 
lerleſs; but not the moſt perfectly bright. It had 
hardly any remarkable ſmell ; and taſted ſaline, bit 
teriſh and lightly vitriolic. It may be rather ranked 
among the diſagrecable, than the agreeable to the pr 
late, . 

§ 9. I then put it to the following trials; 

$ 10. x. Set in a glaſs in the open air, it throw! 
ſome air bubbles to the ſides of the glaſs, loſes of it 
pellucidity, grows more effete or leſs ſmart to taſts, 
and loſes its quality of tinging with galls. And upon 
ſtanding longer, lets an inconſiderable quantity of a 
ochrous earth ſubſide. 

$ 17. 2. In this condition is all the ſurface of tit 
well, which is ſo ſlow, as not to overflow, in the drier 
ſeaſons ; it is there bereft of all its volatile parts, © 
vered with a variegated pellicule, and void of iron," 
a ſtate of ſolution, capable of tinging with galls, i 
five or fix inches below the ſurface. Wherefore, tl 


part I. 6289. Part II. Introd. 946. to 5 49. Salt ſpr:ogh 
$ 25, 26, &c. 1 
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water is beſt taken from the bottom of the well, as 
near the ſource and as unchanged as may be; as it now 
js by the means of od rn 47 

512. 3. The mentioned phial full, of the unaltered 
water, weighed four ounces, {ix drachms and one ſcru- 
ple. $ ; 
F $ 13. 4. The water taken from the ſurface of the 
well, or deeper, after being by.any means expoſed to 
the air, or even ſecured in a bottle by the cloſeſt or- 
dinary corking, for a few hours, gives none indi- 
cation of being chalybeate. But, recently drawn, 
upon the addition of a few drops of infuſion of galls, 
to about twelve to two ounces, it ſtrikes a pale, but 
vivid purple inſtantly. Viewed in ſome hours af- 
ter mixture, the coloring matter appears depoſited 
in a ſediment of a deeper Faun dye; while the ſu- 
pernatant liquor appears of a ſad green at the to 
under a deeply variegated pellicule, and about the mig. 
dle colorleſs. 

F 14. 5. The tincture of logwood, in the like 
proportion, gave a deep mazarine blew, nearly inky. 
In twelve hours, the 1 Foal matter was changed to 
a dark brown and precipitated ; leaving the ſuperna- 
tant liquor of a pale beer color. 

915. 6. With ſirup of violets, in the ſame pro- 
portion, the ſame effect, rather deeper, than in 
* water is produced; becauſe of the martial 
earth, 

916. 7. With volatile and fixed alcalies, in a li- 
quid form, the ſame effect, as at Epſom ; rather a 
greater ſediment, and not ſo white, becauſe of the 
martial earth. SAS 
91. 8. With all the mineral acids, and even de- 

filled vinegar z a ſeeming contraſt and ebullition was 

produced; the water became more bright ; kept its 

Pellucidity z ſhewed more air bubbles than ordinary 

o the ſides of the glaſs; and that, charged with the 

'inolic acid, preſerved its purple tinging quality with 

galls, All, as I apprehend, ariſing from the at 
| I 2 cart 
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earth diſſolved by nature in a more ſubtil, volatile 
acid. | . 

F 18. 9. The metallic ſolutions, Es out q, 10, 11, 12 
had all the like effects on Cheltenham, as on Epſom wa. 
ter; except that the ſolutions of ſilver and lead were more 
colored in the former, than the later; that the ſolu- 
tion of quickſilver in the acid of ſalt, ſuffered no ſen- 
ſible change; but ſhewing a diverſicolored pellicule, 
and that in the acid of nitre, was not ſo deep a yelloy, 
being more mixed with earthy parts. 

§ 19. 10. It decompoſes ſope, much as Epſom 
water does. But, | 

$ 20. 11. It does not ſo effectually, in the fame 
proportion, curdle milk, nor very perfectly in any. 

$ 21. 12. Diveſted of its ochrous or martial earth 
by ſtanding, this water anſwers all the teſts of that 
of Epſom, with all the mixtures, except the ſolution 
of corroſive ſublimate ; ſhewing onely a ſtronger im- 
pregnation with earthy matter by the heavier precipi- 
tates, with alcalies eſpecially. | 

$ 22. 13. Each pint of this water yields, upon eva- 
poration, firſt the ochrous earth, which before it gets 
a boiling heat, ſeparates and ſubſides. This, ſepa 
rated by filtration and dried, weighs about half a 
grain. Soon after, a terrene pellicule appears on the 
ſurface and ſubſides in granules, like ſand, to the bot. 
rom. Over this, the humidity being exhaled, the 
ſalt appears of a ſnowy white. It does not abſorb 
quite ſo much humidity from the air, as the reſiduum 
of Epſom water; having leſs bittern in it; whence al 
ſo its ſalt ſtands drier and firmer, than that of Epſom. 
All together weighed ſixty eight grains. 

$ 23. 14. This, being diſſolved in deſtilled water 
and filtrated, left better than one third earth behind it; 


the reſt a pure ſalt, which in cryſtaliſing left but little 


bittern. 

$ 24. The difference then between Epſom and 
Cheltenham water is, that the one is never know" 
fetid or putrid, being but an impregnation of water 


yith the pure native vitriolate ſalt, with a little _— 
oy OMe 
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ſome earth and a very ſmall portion of an alcaline mat 
ter, which appears by no teſt but that of corroſive 
ſublimate; the other is ſometimes found fetid, as Lam 
informed; contains a volatile vitriolic acid, charged 
wich iron; of the later of which about half a grain 
is found by filtration of a pint of the water, when the 
ſpirit has by any means eſcaped, To this add, a great- 
er quantity of earth, partly ſelenite, but moſtly calca- 
rious; which probably helps to hinder its coagulating 
milk ſo effectually; the ſame kind of ſalt more conſiſt- 
ent, with much leſs bittern, as well as of the oily matter, 

$ 25. The ſalts of each, when equally pure, afford 
cryſtals of the ſame figure and qualities. | 

$ 26. Scarborough medicated waters appear, by 
the teſtimonies of thoſe, that made the experiments 
at the ſprings, and thoſe, I have made in London, to 
be impregnated upon the ſame principles with the 
Cheltenham. 1. Fach loſes its purple tinging quality 
with galls, which appears to be from the loſs of the 
volatile vitriolic acid : For, as upon this loſs it grows 
turbid and lets an ochrous earth ſubſide ; ſo, upon the 
addition of a ſufficient quantity of the common arti- 
ficial vitriolic acid, it regains its tinging quality with 
galls, as at the firſt, to the confuſion of the volatile 
vitriol-catchers. When this ochre is ſeparated by fil- 
tration it anſwers all the trials of filtrated Cheltenham 
water; but, the pint yields not above fourty grains 
of ſolid contents upon evaporation; of which, about 
a ſixth part conſiſts of ochrous and calcarious earths z 
the former, ſeparated by filtration and dried, makes 
about the fourth of a grain; the reſt a ſalt of a more 
bard and conſiſtent nature than either of the preced- 
ng, with a more auſtere taſte and ſome tendency to 
the form. of alum in its cryſtals; of which, it is pro- 
bable, it will be found to, partake. Hence, it proba- 
bly has the faculty of curdling milk more effectu- 


aly than any neutral chalybeate water to me known. 


$27. When the humidity is near exhaled it appears 


Colored, even after all the ochrous parts are ſeparated 
by 
13 
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by filtration. This is from the oily matter, which 
is onely to be ſeparated by rectified fpirit of wine or 
by fire. In cryſtalliſation, it remanes in the bittem. 

-$ 28. To this claſs, a great number of our purg- 
ing ſprings may be reduced; particularly thoſe gf 
Stratford ; as appears by. an ingenious elay written 
upon this ſubject by the learned and judicious Doctor 
BAYLIES. Though this tract muſt however be looked 
u as one of the Doctor's juvenile performances; 
being publiſned when he was onely a ſtudent of phy- 
ſie, before he was graduated; yet, it contains much 
uſeful knowledge and phyſical and chemical learning; 
the later particularly agreeable to the then received 
notions of ſulphur and volatile vitriol; which he 
now with riper judgment explodes. From this gen- 
tleman, we learn, that the waters of Stratford contain 
a volatile vitriolic acid; ſome portion of phlogiſton; 
ſome iron; ſome abſorbent earth; a native vitriolate 
and ſome muriatic falt, with ſome bitten; in all 
which, it. correſponds with the preceding. 

$ 29. As in the nature and quality of the principal 
ingredient, the native vitriolate ſalt, all waters of this 
claſs agree; ſo are their virtues and operations found- 
ed on the {ame principles. In obſtinate obſtructions 
and ſcurvies, in cold, phlegmatic conſtitutions, thoſe 
impregnated with iron muſt be, as experience ſhews 
them, the moſt effectual. Of theſe, it is very re- 
markable, that-purging with them is rarely, 1f ever, 
attended with any degree of dejection. For, while 
the falts diſſolved in the waters purge, the minerd 
ſpirit, charged with iron, warms and invigorates the 
whole frame. | 

$ 30. In theſe, the paiſants commit extraordinary 
exceſs, without feeling any ſenſible ill effect. I have 
ſeen old men drink Cheltenham. water by the quart, 
without number or rule. Upon enquiring their in- 
tention and method ; they have anſwered, they had 
drank them on Sundays and Holydays for upwards 


of thirty years. They ſayed, they had no _ 
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but, they reckoned it wholeſom to clean their bodies; 
and they had no rule, but to drink till the water paſ- 
ed clean through them. Yet, I have not been able 
to diſcover any itt effects - from this ſtrange practice. 

$ 31. The beſt ſeaſons, for going through a, con- 
tinued courſe of any of theſe like waters, mult be in 
the ſummer months; though for a doſe or two, they 
may be taken at any time. They may be mA ed as 
alteratives or purgatives to excellent purpoſes in a va- 
rity of obſtinate caſes. Their doſes are much alike ; 
though, the proportions of their- ingredients ſome- 
what differ, e 
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Of the medicated War ERS of the prin- 
cipalities of Liege, Malmendy and 
Stavelot, of the SUBACID, CHalvsears 
kind. 


With due Reſpect and Humility, 


Inſcribed 
To the Right Honorable 


The LORD KINGSTON. 


§ 1. HES E countries and the mineral waters 

they produce, bear ſo great analogy the 
one to the other, that they naturally fall under 
our conſideration in one point of view: The waters 
being the Acidulae of the antients; the Chalybeatae of 
ſome ; the Acidulae chalybeatae, the ſubacid ferrugine- 
ous waters, of others; to whoſe ſentiments and ap- 
pellation, I ſubſcribe. Under this head, the waters 


of Pyrmont may be compriſed. 


$ 2. Luyck or Liege, the capital of the principa- 
lity, to which it gives name, is a conſiderable city in 
the county of Haſbayein Flanders. It is deemed an Hans 
or imperial city, ſubject to its biſnop; who in virtue of 
his election by the members of the great collegiate 
church, which are a kind of feudal lords, called Tre- 
fonciers, whoſe places are alſo elective by this choir ; 
becomes at once their biſhop and a temporal ſovereign 
prince of the German empire. 

$ 3. In this city, there is an univerſity and a col 
lege of phyſicians, neither at preſent of eminence 


enough to demand any attention, 
4 
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4. This town ſtands upon the fide of an hill, in 
a fertile, though hilly, country, upon the banks of 
the famous river Moſa, the Maeſe or Meuſe ; about 
fourteen miles, to the ſouthward, from Maeſtrecht ; 
twenty northweſt from Limburg; fivety four: eaſt- 
ward from Bruxelles, and fixty from Cologne; in 
latitude fivety degrees forty two minutes, longitude: 
twenty five. 1 114919. en {7 47 £57 
5. The territories of this prince are extended on 
either ſide the river. Both are rich in mines of dif- 
ferent kinds; but chiefly in foſfil coal, pyrite and 
iron. | * 
$ 6. The tranſmoſan territories of Liege extend to 
the eaſt ſide of the river. I ſhall hear confine myſelf 
ſolely to a view of thoſe parts, that relate to the mi- 
neral waters at preſent under conſideration. Theſe 
are the marquiſate of Franchimont, which gives the 
prince of Liege one of his titules. This is divided 
into five bans or diſtrits, 1. that of Theux, a vil- 
lage famous for iron works of every kind; its diſtrict 
being rich in iron mine. Here is alſo a fine quarry 
of beautiful black marble. In this, the famous an- 
tique caſtle of the marquiſſes of Franchimont ſtands y 
but, it is now uſed onely for a goal for the marqui- 
ſate; 2. that of Vervier, a very large, handſome, 
populous and opulent village, celebrated for its manu- 
factures of woollen cloaths'; 3. that of Jalhay, remarks 
able for nothing more, than being inhabited by induſ- 
tous laborious paiſants, chiefly plowmen; 4. that of 
dart, inhabited by the like ruſtics ; in this diſtrict the 
medicated fountane, called Niveſet or Nivezeè, and 
dart, ſprings; and g. that of Spa, of late, by the 
— of its waters, become a very conſiderable large 
village. 271 mY 
97. All this country is compoſed of rude, and moſt- 
ly, uncultivated mountanes, partly dry and rocky; 
partly wet and boggy ; ſome bare and barren, others 
covered with wood, coppice, furz, heath, broom; _ 
pale, club-moſs, &c. The valleys in general are 
mare 
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more fertile, eſpecially where a little art and labor has 
been expended in the culture. 2 

8 8. To an eye ſated with the wide extended lawns, 
the fertile fields of Flanders, the country of Franchi. 
mont muſt afford a moſt delightful variety. Here, 
nature ſeems to have ſported in the creation with a war. 
ton hand: The moſt poetic genious can hardly conceive, 
and much more hardly deſcribe, the endleſs diverſity of 
beautiful, wild landſcapes, with which the ſenſe is 
feafted in every part of this country: For, turned 
which way it will, a moſt pleafing variety of hilt and 
dale, further diverſified with wood, preſents itſelf to 
the view, all liberally watered with ſprings and rivu- 
lets ; ſome ſweet and ſimple, ftored abundantly with 
fiſh of ſeveral kinds; others charged with ſuch mine- 
ral matters as render them unfit for the natural inha- 
bitants of that element; ſome flow running, but moſt 
quick, rapid, and even ipitate in their courſe; fo 
as to riſe from dimpled brooks or murmuring rills, to 
roaring caſcades or cataracts. 

- 49. Every part of this country abounds with iron 
mines of one kind or other. Hence, we ſee numbers 
of forges for ſmelting the ore, as well as for working 
the metal into various utenſils. _ of dne are 
now in ruins; particularly about not from any 
want of ore, but from — — 8 — ſcarce 
by the exceſſive conſumption. 

$ 10. The mountanes are, together with various 
earths, ſands, &c. compoſed partly of rocks, of grit 
or limeſtone vened with ſpar and ſometimes with cryſ- 
tal, or of immenſe quantities of a ſoft fiſſil ſtone, 
a kind of ſlate, of a light blew and ſome of an aſh co- 
lor or pale brown; whoſe fiffures are colored with 
a martial earth, in appearance, like actual ruſt of iron. 
$ 1x. The principal iron ores found about this coun- 
_; 

| — Minera ferri cryſtallifata *; iron mine of a cry 
talline form, and of a light liver-color, partly tending 
| * WaALLEs.- Mineralog. p. 460. 


to 
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ogons and partly to cubes. This is hardly, if at 
1. 20850 by . magnet. Though it be rich in 
metal. 1 nden 
2. Minera ferri nigricans, magneti amica; the 
dark-colored iron ore, anſwering to the load-ſtone, 
Of this, there are ſeveral varieties; ſome being paler 
or deeper colored; ſome more or leſs ſolid; ſome 
ſeemingly ſtriated or lamellated ; others ſcaley, tefſu- 
lated, or breaking into cubes, granulated, , &c. All 
rich in metal and attracted by. the magnet. 
z. Arena ferraria.* ; iron ſand. Of this I have ſeen 


great variety, from a pale yellow, to a ruſt color and a 


deny dark hr n. - 

4. Ochra. Ferri terra precipitata*® ; Ochre, or 
martial earth precipitated. Iron decompoſed; that is, 
ſpoiled of its phlogiſtic and metalliſing. principles. 
Of this great variety is found, differing onely in 
ſhades of color, from a pale yellow to a red and dark 
brown, Ss 48 
$12. Though theſe abound univerſally in this part 
of Germany, I can not attribute the impregnation of 


any of the medicated waters, of which I am about to 


treat, to any of theſe, nor to any variety of them. 
Theſe moſt certainly derive their origine from vitriolic 
earths or decompoſing pyrites, with which the coun- 
try plentifully abounds, Theſe are ranked, ſometimes 
with ſulphur,, ſometimes with iron; as the one or the 
other predominates. There are pyrites compounded 
with other metals and metallics.; but thoſe, that are 
obſervable in this country. are, 

1, Sulphur ferro mineraliſatum, minera difformi, 
pallide flava, nitente, Pyrites ſulphureus rudis. Py- 
romachus veterum *, Sulphur mineraliſed with iron, 
n a difformed ore, of a ſhining, pale, yellow color. 
The rude ſulphureous pyrite or fire-ſtone. The pyro- 
machus of the antients, | | 


* 


Warren. p. 463, 464. * Fjuſdl. p. 473, 47. Ejuſd. 
P 478, 479. © Ejuſd. p. 379. y 6 LE 
| 2, Sul- 
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2. Sulphur minerallſatum, minera globoſa concre- 
tum. Globuli pyritacei . Mineraliſed ſulphur in ; 
globular concrete. Fire- ſtone balls. 

3. Sulphur ferro mineraliſatum, forma cryſtalliſata 
Marchaſita. Cryſtalli pyritacei. Druſa pyritacea b. 
Sulphur mineraliſed with iron in a cryſtalliſed form. 

Cryſtalliſed fire-ſtone. Known to our miners by the 
name of Mundic. „ 
8 13. Theſe, with ſeveral varieties of them, in co. 
lor, conſiſtency and form, are the principal pyrites, 
that have fallen under mine obſervation in this coun- 

The firſt and ſecond are the moſt common. 
Theſe are ſo plenty, that formerly ſeveral works were 
carried on in various parts of this country for extract. 
ing ſulphur and vitriol of iron from them. The 
ruins of one of theſe works is ſtill ſeen juſt by Franchi- 
mont. While another is carried on vigoroully at 
Praion, near Chaud-fontaine.- „ 

$ 14. As the ordinary mines of iron ſtand unaltered 
in the open air, and are, for the moſt part, not one- 
ly incapable of impregnating water, but inſoluble, 
even in the mineral acids; we are not to look for cha- 
lybeate or ferrugineous waters from mountanes of ſuch 
n V1 
S 15. But, as moſt pyrites are decompoſed in the 
open air; that is, abſorb humidity, grow hot and even 
catch fire and burn, ſo as to conſume the phlogiſtic 
or inflammable parts, then leaving the other compo- 
nent part of the ſulphur, the univerſal acid, to prey 
upon the iron ore in the concrete; it is eafy to con- 
ceive how waters may be heated and diverſly impreg- 
nated, hot or cold, with one, two, or more of the 
conſtituent parts of the pyrite : From theſe, 1. the 
phlogiſton ſeparates and the mercurial principle; which 
may be imbibed by any adjacent bodies, and held long- 
er or ſhorter, according to their reſpective affinities. 


2. A portion of the univerſal acid ſubtiliſed and vo- 


WII EI. p. 381. b Fjyfd. p. 384. 
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hitiliſed by ſome phlogiſton, eſcapes, flies off, and 
mires with, contiguous water, or the incumbent. aty 
moſphere. Hence, the water as well as air in the 
neigbbourhood of theſe like mines, muſt be replete 
with acidity. . 3. After theſe. volatile or volatiliſed 
parts eſcape, the concrete ſulphur is deſtroyed, and a 
new compoſition is produced; the union of the fixed 
mineral acid, the baſis of the concrete, ſulphur, with 
the martial earth; whence, a vitriolic magma is pre- 
pared, which is partly ſoluble in water, which it im- 
pregnates with ferrugineous or vitriolic particles; that 
is, with iron diſſolved in the univerſal acid. From 
this quarter, do all the medicated waters, of the cha- 
ſybeate kind, in this part of the world, and perhaps 
in every other, deduce their origine. How baths are 
produced by the ſame cauſe, ſhall be explaned in its 
place. | * 19 
a $ 16. The ſeveral bans or diſtricts before mentioned 
are ſo many incorporate communities, that have their 
own magiſtrates, are intituled to be governed by an- 
tient municipal laws, within themſelves; under the ſo- 
vereignty notwithſtanding of the biſhop of Liege; 
from whoſe courts, however, they happily have an 
appeal to a ſuperior juriſdiction, under the emperor of 
Germany, in what is called the Imperial Chamber, 
Now to particulars.” | 
9 17. SPAIs a village in the marquiſate of Franchi- 
mont, which was of none account before the diſco- 
very of the mineral waters, about the year 1326. 
which has ſince rendered it conſiderable by the num- 
bers of ſtrangers, that have of late reſorted it, for the 
uſe of its ſalutary ſprings. Since the concourſe of 
the drinkers has increaſed, the village has in ſome 
ſenſe changed it's ſituation, that is, the old vil- 
lage is much neglected for a new one, more contigu- 
ous to the principal ſpring. | 
'F 18. Between Franchimont and Spa, a ridge of 
high hills, of ſome miles in length, runs from eaſt 
to weſt, moſtly covered with heath, broom and wood. 
7 n 
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where a prortmnence of about three or four hund 

» from the fide of it, forms near a right an 
with the body of the mountane, and very cloſe to 
both, ſtands the new village of Spa, in a ſouth weft 
expoſure, well ſheltered from the north and eaſt. 
9 19. The town conſiſts of à large pariſh church, 

| a convent of bare- footed, mendicant monks, called, 
from their dreſs, Capucins; one large ſtreet, or rather 
two joined by a bridge upon a mountane ſtream, that 
runs through it, with ſeveral ſmaller ſtreets and rows 
of houſes; the older irregularly built, moſtly of wood 
and plaſter; the more modern, more methodically, 
of brick or ſtone. It is large enough to accommo- 
date ſeveral hundred perſons in a ſeaſon, 

$ 20. The ſoil about the town is rocky, gravelly 
or loamy, with ſome mixture of iron ore of one kind 
or other, more or leſs viſible almoſt every where. On 
the rocky, gravelly or ſandy hills, it is dry ; but, on 
the loamy and boggy, it is exceding wet. Even the 
drieſt hills abound with ſprings ; ſo that the air in ge- 
neral muft be moiſt. Add to this, that great abun- 
dance of rains fall there, even all the ſummer long, 
as well as great ſnows in winter. The beſt weather 
there is generally in the months of September and 
October. There are moſt heavy dews and thick 
miſts all over this country, in the moſt dry, warm 
weather. Whoever gets to the tops of the hills, in a 
morning, before the ſun difperſes theſe vapors, may 
ſee them in the vales ſo thick and ſometimes with ſuch 
an undulating motion from the air, as very well re- 
ſemble huge lakes of water. Thus, have I often ſeen 
them, in taking mine early ſurveys of the country 
and it's ſprings. ya . 
$ 21. Though this part of the country be extreme- 

ly well furniſhed with water, where ſeveral rivulets unit- 
ing make a conſiderable large one in the town; there 
is no great plenty of pure fweet water. The large! 


ſtreams run from the mountanes; where they are 
nw charged 
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charged with the waſhings of turf, a kind of bitumen; 
and the ſprings are in general charged with ſomething 
1 | 


5 22. However, there are ſprings of ſweet water 
Gt for all the common purpoſes of life; ſome of which 
ae conducted by aqueducts to the town; one of which 
plays inceſſantly in a ng fountane in the middle 
of the great ſtreet. There is hkewiſe a conſiderable 
ſpring in Rue du Faaz, as it is called, where the 
water runs into a wooden trough. But, it is remark- 
able, that neither theſe ſprings, nor even rain water at 
Spa, are as free from acidity, as ſuch may in- moſt 
other places be found. | 
$ 23. In order to compare theſe and other waters, 
and to prepare infuſions and ſolutions, with deſtilled 
water; I took rain water and deſtilled it carefully in 
a clean glaſs cucurbit, with a fit head and recipient. 

1. A certain phial with it's ſtapple, which con- 
tained about two ounces and an half, filled with this 
water, quite cold, weighed fix ounces, two drachms, 
two ſcruples and three grains. 

2. The ſame, filled with rain water, weighed one 
grain more. 

3. The ſame, filled with ſpring water from the foun- 
tane in the great ſtreet, weighed near a grain more 
than the ſecond. And. 

4. The ſame, filled with water from the fpring in 
Rue du Faaz, weighed above half a grain more than 
the third, _ | | 
9 24. The 1. ſuffers no' commotion or ch 
with fixed or volatile alcalies, in a liquid form, being 
dropped into it. Changes not the color of ſirup of 
violets. And bears the mixture of acids, without any 
perceptible commotion, and that of metallic ſolu- 
tions, without any ſenſible precipitation. gt 
9 25. The 2. upon dropping liquid alcalies into 
it, after agitation, ſhews a ſlight commotion with ſome 
few air bubbles. Strikes firſt a pale red, then a pale roſe 
purple, and laſtly a ſky-blew, with the ſirup of violets. 
Cauſed. 
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Cauſes a milkineſs in the metallic ſolutions; thoſe gr 
filver and lead particularly.” © it 208 bog | 
$ 26. The g. is not altered for ſome time by the 
addition of twenty drops of ſpirit of falt ammoniac 
or ley of tartar, to two ounces; but, upon mixture. 
or letting them ſtand about a minute together, a ſen. 
ſible ebullition is ſeen. It likewiſe es firup of 
violets, firſt red, then to a pale roſe purple, and laſtly 
leaves it of a ſky blew; And precipitates ſolutions of 
filver and lead, white. LOFT U Þ 
S 27. The 4. produces all theſe effects; the ebul. 
lition with the liquid alcalies in particular, more ſen- 
fibly than 2. or 3. Fat wngle 29050 
'$ 28.. Theſe experiments ſhew the pureſt water at 
Spa contains ſome acidity more than ordinary; and 
as the rain water is not found free from this acid, it 
is to be preſumed, that the air of that country is chang- 
ed with this ſubtil, volatile acid, which gives the prin- 
cipal virtues, as well as the denomination of Acidulae, 
to the medicated waters of theſe parts, as ſhall be ex- 
planed in the ſequel. _ 29 Ma 
$ 29. This village ſtands, 1n longitude twenty five 
degrees, twenty five minutes; in latitude fivety de- 
| grees, twenty five minutes, about twenty miles ſouth 
[| welt of Aken; nine miles ſouth of Limburg, and 
I] about twenty one ſouth eaſt of Liege. It is very hot 
| in the ſummer, as it is cold in the winter, when the 
4 weather is regular. It is however found in moſt un- 
| certain, When it is hot, it is generally attended with 
very violent lightening and thunder; which may be 
| eaſily conceived and accounted for from the abundant 
| mineral exhalations from a country. ſo replete with 
| pyrite. © 
I 30. However wild and barren the ſituation of Spa 
| may appear, it is nevertheleſs plentifully furniſhed 
| with all the commodities of life, as foon as the wea- 
1 ther is found to invite ſtrangers thither ; which is fcl- 
| dom before the middle or later end of May. It is fa- 
| 


mous for milk, excecding moſt others in richneſs ; 
wWuhence 


* 
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whence they mult have good butter. The mutton of 
the Ardennes, which is the country round it, is the 
b-ſt I have ſeen any where, And the beef is inferior 
to none, upon the continent. Beſides, plenty of very 
good 3 is always to be had there, and variety 
of wild foul in the ſeaſon; ſuch as grouſe, pheaſant, 
two kinds of partridge, the common and one, called 
gelinote, quails, &c. after the later end of Auguſt; 
35 alſo hares, roebucks and wild boars. Here like- 
wiſe, plenty of freſh water fiſh, as crawfiſh, trouts, 
eels, roches, carp, tench, &c. are found. Nor are 
fruits and garden ſtuff in general wanting in Spa, 
though the beſt are brought from Liege. And there 
are wines of all ſorts had there, at a moderate price, 
notwithſtanding long carriage and an impoſt layed on 
them for the prince. Beſides, during the water drink- 
ing ſeaſon, the town is, like a fair, furniſhed with va- 
riety of toys, &c. Then, ſtrangers may be furniſhed 
with lodgings, from a ſingle room, to an entire houſe, 
large enough for any private family, with ſtabling and 
every ſuch like accommodation, all tolerably conve- 
nient and at a moderate price. So that none of the 
neceſſaries of life are wanting here, for thoſe, for 
whom a courſe of theſe waters, in this climate, may 
be proper. | 

§ 31. Then, as Exerciſe and Amuſements are eſ- 
ſentially neceſſary to ſuch courſes ; here are beautiful 
and healthful rides, on every fide of the village. Be- 
lides great variety of the moſt pleaſant, romantic 
Walks, many of them layed out and moſt of them 
much improved of late, chiefly by the voluntary con- 
tnbutions and remarkable munificence of the ladies 
and gentlemen of our country, under the direction of 
a moſt public ſpirited and benevolent gentleman, Mr. 
BeaxeLy, But, here nature, beyond any thing, 
that art could ſupply, has bountifully provided againſt 
| the heat, which might otherwiſe in ſome ſeaſons, be 
ntollerable on the ſouth ſide of the mountane: For, 
by it's highth, and the prominences from it's ſide, 
os ſome. 
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ſome of the pleaſant meadows in the vale, all water. 
ed with meandring, purling brooks and rivulets, are 
effectually deftnded from the ſun, in the hotteſt hours 
of the day; ſo that a ſhady walk, open to the ſky, is 
never wanting after four of the clock at Spa. 

$ 32. And for evening diverfions, there are pub- 
lic rooms for aſſemblies every night, and balls two or 
three times a week. It is to be wiſhed, that theſe 
were onely uſed in a phyfical ſenſe here, and at all 
ſuch other places, as are reſorted to for the recovery of 
health. But, they are here, as elſewhere, carried to 
all the exceſſes of dreſſing and conſequent inaction, or 
of too long and too violent exerciſe in dancing; and 


cards are made a buſineſs, a trade inſtead of an amuſe- 


ment, or means of diſſipation of thought and atten- 
tion. £8 
8 33. Now to the medicated waters. Of theſe, 
there is great variety all over this country, not con- 
fined to the diſtrict of Spa onely. Theſe however, 
were the firſt taken notice of. And, as their fame ex- 


tended, ſo the name given theſe, either of Spa or 


Pouhon, has been borrowed, and abſurdly, if not frau- 
dulently, given to all waters, judged to bear any ana- 
logy to theſe, not onely in this neighbourhood, but 
further into Germany, and even here in Britain. 

$ 34. The medicated waters within the diſtrict 
of Spa are thoſe of the ſprings, called 1. Pouhon, 
2. Sauveniere, 3. Groiſbeeck, 4. Geronſter, 5. Pou- 
hon Pia, and 6. Barrifar. Of which the 5. and 6. have 
' hitherto eſcaped the notice of all the authors and prac- 
ticioners of any repute. | 
8 35. Theſe waters have, from their firſt diſcover), 
been deemed the property of the community of Spa, 
who continued in peaceable poſſeſſion of them, and 
layed a ſmall impoſt upon ſuch as were exported un 
der their ſeal, in order to keep up their reputation 
to raiſe a ſmall fund for ſupporting their church, 
mending their high ways and other public uſes. 
Thus, they continued till the preſent prelate accede6 
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Lanes 
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to that amphibious tyranny, a ſpiritual and temporal 
incipality in one. This gentleman, coming from 
principalit7 B 7 #32444 
2 country, Where the ſubjects are no better than vaſe” 
{als, and having filled his new court. with creatures 
and miniſters of this caſt, was readily induced to think 
the property of the, Ligeois at his abſolute diſpoſal z. 
and envying the poor people of Spa the pitiful cuſtom 
of a penny a flaſk on their waters, ſeiſed them into 
his own hands, and diſpenſed them as he thought fit, 
under the direction of a guard of miſerable ' ſoldiers. 
This monopoly might have ſucceded to the ſatisfac- 
tion of his cardinal , highneſs, who had already cor- 
rupted the perfidious burgomaſter, Lambert Heyne, 
to comply with his deſigns; had not a remnant of the 
ſpirit of gothic freedom till ſubſiſted in theſe poor 
mounfancers z who, though by ſuperior” power and 
the decrees of a little fervile court, forced for a while 
to ſubmit to this ſhameful and violent inyaſion of their 
property, had at length recourſe to a ſuperior triby- 
nal, the imperial chamber at Waſler, where they were 
reſtored to the full enjoyment of their antient rights 
and privileges in this reſpect, to the great diſappoint- 
ment and ſhame of this petty prince and his pitiful 
mimic train of diminutive courtiers and dependents. 
This definitive ſentence was paſſed in the year 17453 
ſince which, the waters have been reſtored to the an- 
tient rightful proprietors, and by them in the uſual 
manner diſpenſed. ___ ;_ e 
936. Before I procede to examine the ſeveral me- 
dicated waters, I chooſe for the ſubject of this part of 
mine effay, I judge it proper to give the name, ſitu- 
ation, and ſome deſcription of each of the ſources, that 
taye found worthy of attention. Theſe are within 
the diſtricts of Franchimont, Malmendy and Stave- 
lot, or thereabouts. I can not pretend to diſtinguiſh 
meerings. I ſhall treat them in the order, in which 


_ 4 * 


they occurred; —_— at Spa. 
fr : 


) 37. 1. The firſt diſcovered, and the principal 
om its uſe and conſumption, is the ſourſe, called the 
K 2 | PovnoN, 


124 Of Suach, CualyBzare Warns, 


Povnox 3 which, in the jargon of the country, which 
ſeems compoſed of old French, Spaniſh and Low 
Dutch ; implies a well, or a pit, from which water is 
drawn; and in the dialect of this people, is given to 
many other ſprings of this fort, This is a large, flow 
fpring, which riſes in one end of the great ſtreet, about 
the middle of the town. It ſprings from a ſoft, foſſil, or 
flatey rock, in which an irregular, deformed hollow 
is made, whoſe opening is about two feet broad and 
three feet and an half long, and it's depth, from the 
high water mark, in ſome parts, about three feet and 
an half, in others, about fix. The water being drawn 
out of this well, as it is every night during the ſeaſon, 
it takes about three hours to fill it. And when it riſes 
to a certain highth, there is a fmall opening by which 
the upper part is continually, though ſlowly, diſ- 
charging; except when it is otherwiſe drawn off; For, 
J have ſeen it ſunk near two feet below the high water 
mark, by the water conſumed by the drinkers in one 
morning. As it ſprings, ſmall air bubbles are conti- 


nually riſing and flying from it, in warm weather eſpe- 


cially; and by turns ſome large bubbles riſe with 2 
variety of rumbling humming and whiſtling founds. 
$ 38. As the ſpring ſtands on the ſouth ſide of the 
hill, it's overflowing water muſt run, as the ground 
leans, to the ſouth ; but, upon viewing the well, when 
the water is drawn off, the ſprings appear to come 
from the fiſſures of the rock, in almoſt all directions, 
but chiefly from the north and eaſt. To the fouti- 
ward, a mountane brook runs within a few paces of 
it. Yet, I could never learn, that the ſpring wa 
ever affected by it, even when ſenſibly increaſed by 
the falls of rain; except upon ſuch great floods, & 
break into or overflow the ſource, which have ſome- 
times, but rarely happened. Of this, there 1s a ve!) 
remarkable inftance recorded in a kind of monkilh 
chronography, upon the front of the nich that covers 
the ſpring. The words are 


MarcCI poſtrIDIe aqVa'appVLIt VsqVe. 
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This ridiculous method of recording events is com- 
mon all over Flanders and Germany. Where any 
nonſenſe is inſcribed in this manner, to make the nu- 
meral letters, thus written in capitals, by being ſum- 
med up together, point out the date or meaning in- 
tended ; as here, M ſtanding for one thouſand, D for 
five hundred, C for one hundred, L for fivety, every 
V for five, and every I for one, give the year of the 
event 1674. | 

$ 39. The ſurface of the well is four or five feet 
lower than the pavement of the ſtreet in which it 
ſtands. It is ſurrounded with a paved area, of about 
twenty feet ſquare, with a parapet wall and ſteps to 
go down to the well. About this wall, the drinkers 
commonly ſtand to be helped with water, in glaſſes 
of the different ſizes required, by women, who at- 
tend the well for that purpoſe, * 

§ 40. The upper ſurface of the rock, to prevent 
it's mouldering and fouling the water upon every touch, 
is covered over with lead: I think injudiciouſly, when 
ſtone may be found to anſwer as well, without any 
evil effects to be apprehended from this metal. 

$ 41. The whole is covered by an handſome ſquare 
ſtone building, arched and roofed, to keep it from 
the ſun or rain, and with an opening to the weſt, In 
a kind of pediment, over the door, are placed the 
arms of Maximilian HZNRVY of the houſe of Ba- 
varia, ſome time prince and biſhop of Liege. The 
magiſtrates uſe the figure of the front of. this build- 
ing for a ſeal to the waters, they export, which have 
hitherto been always taken from this ſpring ; with this 
inſcription, at top, Spa, underneath Pouhox. © 

$ 42. Adjoining the area round the fountane, upon 
the ſouth fide, ſtands a building conſiſting of one 
ſquare room with a large fire place, for the conveni- 
ence of the drinkers in cold and wet ſeaſons. There 
is nothing remarkable in this, but a pompous latin in- 
{cription, in gold letters, in the front, cut upon a black 


le table, ornamented with enſigns armorial, 8c. 
f K 8 whether 
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whether as a mark of the gratitude or pride of the 
firſt civiliſed monarch of Muſcovy, I ſhall not ſay. 
At preſent, it chiefly ſerves to gratify the vanity of the 
people of Spa, who, like thoſe of all ſuch like places, 
pride in recording the arrival of perſonages of di- 
ſtinction to drink their waters; but, as it makes an 
anecdote in the life of this extraordinary man, as well 
as a part of the hiſtory of theſe waters, I ſhall tranſ. 
cribe it for the ſatisfaction of the curious; 


PETRUS PRIMUS D. G. Russ0RUM IMPER ATR, 
Pius, FELIX, INVICTUS, 
Arup $vos, MiLiTaR1s DISCIPLINAERESTITUTOR, 
SCIENTIARUM OMNIUM, ARTIUMQUE PROTOSATOR; 
VALLIDISSIMA BELLICARUM NAVIUM 
PROPRIO MARTE CONSTRUCTA CLASSE, 
AvcTIS ULTRA FINEM EXERCITIBUS SUIS, 
D1TIONIBUS TAM AVITIS QUAM BELLO PARTIS 
INTER IPSAS BELLLONAE FLAMMAS IN TUTO POSIT1S, 
AD EXTEROS SE CONVERTIT ; 
VARIARUMQUE PEREUROPAMGENTIUM : LUSTRATIS 
| | MORIBUS, 

PER GALLIAM AD NAMURCUM ATQUE LEODIUM 
HAS AD SPADANAS AQUAS, 
TANQUAM AD SALUTIS PORTAM PERVENIT 
SOLUBERRIMISQUE, PRAESERTIM GERONSTERICI 

FownT1s, FELICITER POTIS, 
PRISTINO ROBORI, OPTATAEQUE INCOLUMITATI 
RESTITUTUS FUTIT, 

ANNO MDCCVIL. DIE xxII. JULI]. 
REevisISQUE DEIN BATAVIS, 
AvVITUMQUE AD IMPERIUM REVERSUS, 
AETERNUM HOCCE GRATITUDINIS MONUMENTUM 
HIC APONI PRAECEPIT, 

ANNO MpccxviII. 


Which, in our language, runs thus; Peter the firſt, 
by the grace of God, emperor of the Ruſſians, pious, 
happy, invincible, the Reſtorer of military diſcipline, 
and the firſt Founder of Sciences and Arts in his do- 


- Minions ; having, by his own ability, fitted out a moſt 
power- 
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erful navy, augmented his land forces to a num- 
ber almoſt infinite, and, amidſt the raging flames of 
war, given peace and ſecurity to his hereditary, as well 
as conquered, ſtates; viſited foregne countries; and 
having examined the cuſtoms and manners of various 
nations of Europe, paſſed through France, Namur 
and Liege, to come to the ſprings of Spa, as to the 
ſource of Health; where, having happily. drank of 
theſe moſt ſalutary fountanes, particularly that of Ge- 
ronſter, he was reſtored to priſtine vigor and wiſhed- 
for health, the twenty ſecond of July, in the year 
1707. And having reviſited Holland, and returned 
to his hereditary empire, commanded this, as an eter- 
nal monument of his gratitude, to be here erected, 
in the year 1718,—T judged, this ſketch of the hiſtory 
of this extraordinary man, though not quite pertinent 
to'our purpoſe, might be deemed worthy of a place 
here; as it ſhews us the fame of theſe waters to be 
ſuch, as could bring a monarch of the moſt extended 
and moſt remote empire in Europe, tofſeek the reſto- 
ration of his health by their means; while it inlarges 
our ideas of human nature, when we ſee a man, born 
and bred a ſavage, and a deſpotic tyrant, look ſo far 
into the world, learn men, ſciences and arts, prize 
them properly and encourage them in his country, ſo 
as to bid fair for civiliſing one of the greateſt and moſt 
barbarous nations in the world. It ſeems, he had yet 
acquired but rude notions of infinity and eternity; 
when he applied the one to the multitude of his Ply 
diers, the other eo monumental marble and gold. But, 
this might have been the language of his flatterers, whom 
this monarch, though a ſavage, was yet too much a man 
to reſtrain or reform. | 
\ 43. 2. The ſecond is the fountane, called the Sau- 
VENIERE. This vies inſeniority with the Pouhon. The 
1 giving it in favor of the former, and con- 
ounding this with a ſpring mentioned by Pliny in 
Tongre; but, the controverſy being of no ſort of con- 
ſequence to a phyſical enquiry, I leave it to be deter- 
ny K 4 mined 
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mined by ſuch as have more leiſure, and a ſtronger paſ. 
ſion for reſearches, which are more amuſing than uſe. 
ful. The Sauveniere is as uncertain in it's etymology, 
as in it's hiſtory. Some derive it from Sabinus an ima. 
ginary roman general, others from Sabina, Savin, call- 
ed in the jargon of the country Saviniere, from ſome 
imagined reſemblance to this / plant, in certain effects, 
But, theſe are too trifling to be further inſiſted on, 
This fountane lies about a mile and an half to the ſouth 
eaſt of Spa. It ſprings ſlowly through a ſoft, fiſſil rock, 
like that of the Pouhon, upon the ſide of a very high 
mountane, covered on one fide, with heath, broom, 
&c. on the other, with variety of wood, chiefly beech 
and oak. It ſprings ſlowly, with air bubbles, and vz- 
riety of ſounds, as in the Pouhon, more or leſs in pro- 
portion to the heat or coldneſs of the weather. In the 
cold, they are ſmaller leſs noiſy, and leſs frequent; in 
the warm, larger more noiſy and more frequent, The 
difference, which theſe changes of weather caul is 
very ſenſible, viewed before and after ſun riſe in ſum- 
mer. A little irregular baſon has been made for it 
in the rock. This may be about twenty inches ſquare 
and twelve or fourteen deep. Being emptied, 
It is every evening in the ſeaſon, it fills again in les 
than twenty minutes; the overflowings of it run, asthe 
ground inclines, to the north eaſt, and depoſites a pat 
brown ochre in it's paſſages. It is covered over with 
a little hewn ſtone dome, with a door to the north 
eaſt. Over the door is ingraved, 1686. Round tht 
well, a circular area, paved with broad ſtones, of 2 
bout twelve or fourteen feet in diameter, is made with 
a rude parapet wall and benches. This is two ſteps 
lower, than the adjoining ground. The air about i 
is thin, clear and ſharp. Here is but a very deſpicable 
ſmall hovel to ſhelter the drinkers in wet weather 
But, there are moſt pleaſant walks and ſeats, layed 
out by the before mentioned Mr. BERKELY, by tte 
ſide of a rapid running brook, which makes {eve 
natural caſcades, by the well. Theſe command a Ve!) 


extenſive proſpect and are moſt agreeable, commodi 
ous and healthful, Heh "M 
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544. 3. A few ſteps higher than the area of the 
gauveniere, and a few paces diſtant, to the ſouth 
weſt, another like ſlow- running, ſmall ſpring riſes 
from the ſame ſort of rock, covered with a little ſquare 
nich in the wall, that ſurrounds both wells. This is 
adorned with the arms of a gentleman, who found 
benefit by drinking this water, Baron GRo1SBEECK 2 
He incloſed the true ſpring ſo as to keep it clear of any 
adventitious water, and ſet up his arms, with an in- 
ſcription, over it, as modeſtly as gratefully, ſetting 
forth his titules and the date of the feat, in 1651. 
This ſpring was, and by ſome ſtill is, called the Pe- 
quet; from attributing to this water the diuretic qua- 
lities of the juniper, known here by the name of Pe- 
quet ; but, it is more generally known by the name 
of Groiſbeeck. It riſes lowly with air, bubbles and 
noiſe by intervals, like the reſt. 1 

$ 45. 4. About two miles and an half weſt- 
ward of the Sauveniere, and two miles ſouthward of 
Spa, ſprings the famous fountane, called the GERON- 
srER. It lyes in the middle of a rude foreſt, upon a 
very conſiderable eminence above the town; but with an 
eaſy aſcent, and commands from it's walks a very wide 
extended proſpect towards the north and north weſt. 
The hiſtory and etymology of this ſource are alike 
uncertain, It is however certain, that this is not the 
fountane formerly known by this name : The remanes 
of that lies ſeveral paces to the ſouth eaſt of this; but, 
the vene was loſſed in digging about it, as ſome ſay, 
to inlarge it's baſon. The preſent ſpring lyes many 
feet lower than the old. And ſeveral ſtill lower, 
than the ground of every ſide of it, but the north. 
The ſoil about it is clayie and wet, though ſtoney. 
Theſtone is moſtly a common grit, vened with ſparand 
ſometimes ſet with cryſtal. But, that, where the ſpring 
riſes, is of the ſlaty kind, like the reſt. The fountane 
ſtands in the middle of an area of about twenty paces 
from north to ſouth, and twelve from eaſt to welt. 
This area is yell paved with broad ſtones, The wel 

e 
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fide of it is waſhed by a little rapid brook, that ſuellę 
to an enormous ſize after violent rains. There are two 
eaſy entrances by ſteps into this area; one from the 
eaſt, the other from the ſouth. On the north de js 
A pretty large, {quare building, conſiſting of a ſmall 
piazza or arcade in the front, with a large room and 
a fire place behind it. Over which is one large com. 
modious room. Contiguous to theſe, ſeveral {mall 
neceſſary offices are placed. The ſpring ſtands nearer 
the ſouth end of the area. From the level of this, 
one deſcends by three ſteps to the well, which is fur- 


rounded with a coved wall of about three feet high in 
a circular form. Over the well an handſome ſquare 


hewn ſtone canopy or dome is arched, and ſupported 
by four columns of red and white marble of the Ionic 
order of architecture. Under this, ſtands a ſmall round 
building, of the ſame ſtone with the columns, with 
an opening oppoſite to the ſteps, that come down to 
it; this covers the well like a kind of nich*. The 
fountane holds between three and four gallons, which 
quantity the ſpring throws up, with air bubbles and noiſe 
by intervals like the reſt, in about fiveteen minutes. To 
the weſtward of the fountane, a very noble, long, open 
gravelled walk is layed out by the care and judgment 
of the benevolent Mr. BERRKELE V, with ſeveral ſmaller, 
ſhady walks in the foreſt. So that it is rendered, in 
all reſpects, commodious for the drinkers. | 
$ 46. 5. About a quarter of a mile to the north 
eaſt of Geronſter, lyes a large good ſpring, called 
Povnon Pia. It is a flow ſpring, in a foil like that 
of Geronſter, more cloſely environed with wood. It 
lyes quite open and neglected, a few looſe ſtones being 
onely ſet about it. 16 amp pr 
8 47. 6. At leſs than a mile's diſtance, to the north 
welt of the Geronſter, in a ſtoney valley, near a large 


* Theſe were erected by the Count of BounG5DoRyP, in pratefu] 

acknowledgment of the benefit he received from the drinking this 

water in 1651. As appears by inſcriptions about the well. , 
: rapid- 
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npid- running brook, and not far from an hill of the 
ame kind, of ſlatey rock, as abound about Spa, ſtand 
no ſprings very flow running from the like bottom 
uh de reſt,  Litrle or none art has been expended 
on theſe. They have onely been incloſed, not covered, 
The ground ſeems to have been a little cleared and 
yelled about them; but, they are now leſt quite open 
ind neglected. The place is called BARISART, of 
which I could never learn the hiſtory or etymology. - 
$48. To theſe, three other fountanes, in the neigh- 
bourhood, though not all in the diſtrict, of Spa, or with» 
in the juriſdiction of the community, may be added; 
| mean, | 3198 
$ 49. 7. That, called the WaTRozZ is not quite half 
a league to the caſt of Spa, in a valley, about a quar- 
ter of a mile to the northward of the Sauveniere It 
lyes between two rivulets, one but ſmall, cloſe by it, 
to the eaſtward ; the other, that, that runs by the 
Sauveniere, at ſome paces diſtance, to the weſtward. 
Each rivulet, at the loweſt, ſeems to be upon a level 
with the ſpring z and muſt therefore, in floods, over- 
flow it. The ſpring riſes to the eaſtward, and at the 
foot, of a little riſing; rocky piece of ground, covered 
thinly with wood; ſuch as oak, wilding, - haſel, &e. 
The nature of the ſoil may be 1 it's pro- 
ducing the common campanula, yarrow, ſtrawberries, 
and the great wood vetch. On the eaſt ſide of the foun- 
tane, lyes a very wet morals, part of which is a quaking 
bog or quagmire. The nature of the foil may be con- 
ceived from it's products; about the borders of this mo- 
ras, alder grows; all over it, ruſhes, red rattle, marſh- 
marygold, fpearwort, great moſs, &c. Yet, the quag- 
mire being pierced, it is found no where above two feet 
deep, the bottom all ſtoney and clayie. The water run- 


ning from this moraſs, is every where ferrugineous to 
ſenſible appearances and effecta, To come at the well, 
one croſſes the Sauveniere rivulet, where a path leads 
uming towards the ſouth. Then, one comes to a round 
aca, about eighteen inches lower than the path-way 
| Or 


* * . 
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or adjoining low ground, and about twelve feet i 
diameter, rudely paved with broad ſtones. In the 
middle of this, ſtands the ſpring, about which a lf. 
tle rude ſtone nich is raiſed of about two feet high 
covered over with a looſe broad ſtone. All over the ze 
and about it, there are ouzings of a ferrugineous water 
which leaves a great deal of reddiſh ochre upon th 
. ſtones, and diffuſes a pyritiſh ſmell. The baſon of the 
well is about two feet and an half ſquare, and about 
cightcen inches deep. The water ſprings fo flow, 
as to require about twenty minutes to fill this baſon. 
The water ſprings up through gravel and looſe ſtone, 
with a bubbling of air by intervals, not onely from 
the ſpring, but from the joints of the pavement a 
the area, and that ſometimes with a long humming ot 
whiſtling noiſe ; more in warm, and moiſt than in cold 
and dry weather. The hiſtory and etymology of thi 
are as obſcure, as thoſe of any of the reſt. This water 
was formerly deemed purgative, and much reſorted; 
bur, it is now much neglected. 
8 50. 8. To the north eaſt of this about half: 
quarter of a mile, and as it is computed, half: 
league eaſtward of Spa, ſtands the moſt beautiful and 
aps the moſt valuable.medicated fountane to u 
1 in the world. This is called, the Tor 
LET, the little tun or barrel, from the wells having 
been, as is ſayed, at firſt incloſed in the body of ſuch 
a veſſel. The ſituation of this fountane far excels thit 
of all the other ſptings, as it's aſpect outdoes them n 
beauty, and it's waters ſurpaſs any of the others, 0 
perhaps all the reſt, in quantity, if not in quality. 
About it, the ſoil is more plane, even and fertil, 
than about any of the others. The little tract, tha 
environs it, lyes on the north ſide of a very coaft, 
high, heathy mountane, which lyes eaſtward of e 
Sauveniere. From this, the Tonneletis at anagit 
able diſtance, and being lower, ſees onely the fide d 
the aſcent, where it is covered with very beautiful tre 
chiefly oak. To the caſt of it, lye the fields and 
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the village of Niveze or Niveſet, to the 
N 1 rg in which runs the great brook, 
vhich waters Spa. This vale, which is finely woodeds, 
g formed to thenorthward, by the high ridge of moun-. 
canes; which extends to S &c. which here affords a 
moſt magnificent be pect. In a wet meadow, in- 
dining to the weſt, the ſoil moory or moraſſy, for a. 
ſnall ſpace about the well, but not above two feet 
leep, over a bed of white clay and ſmall, looſe, white, 
oritty ſtones, riſes this lovely ſpring of moſt pellucid 
water, with great force, accompanied with a conti- 
nual diſcharge of air and a loud noiſe like ſo much 
bubbling, boiling water. The ſpring iſſues from ſuch 
a ſtoney bottom as I have juſt deſcribed. It is now. 
confined within a ſquare wooden frame, incloſed in a, 
nich of rough ſtone work, whoſe opening looks .to- 
wards the weſt, covered over with a large looſe ſtone. 
The dimenſions of it's baſon are about two feet ſquare. 
From the ſtrength and quickneſs, with which it diſ- 
charges it's water, ſo as to over-run one fide of it's ba- 
ſon in a full ſtream ; it never requires emptying or 
cleaning ; without which, none of the athers would 
be fit for uſe. It is very hard to empty it, and it fills 
and over- runs again in leſs than eight minutes. It de- 
poſites in it's ſtream a bright red ochre in great abun- 
dance, and a little ſtreak of the ſame at the verge of 
the water. From theſe a pyritiſh ſmell ariſes about the 
well, I found this ſpring decried by the ignorant or 
— phyſicians of Spa z who, had they been capable 
of judging of the worth of this water, did not dare to 
recommend it; as it did not lye within the juriſdic- 
tion of their mountane magiſtrates ; and uſed onely 
by the more wiſe and honeſt payſants: Who has mo 
ſenſe of his ſide will appear from the analytical exami- 
nation. of theſe waters. The waters, that cauſe the 
moraſs in the meadow in which this fountane runs, 
are all ſo many ſmothered ſprings of the ſame kind 
of water, Theſe then might, from their ſituation, 
be ealily drained to a dryneſs, were it not hazardous 
to ure the main ſpring. It is therefore imprudent 
5 to 
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to attempt any thing, that might tend to obſtrug, q. 
miniſh, or divert the ſource of the great ſpring ; while 
it's waters appear in the utmoſt perfection. While I vn 
at Spa, I demonſtratrd the excellency of this water, and 
reſcribed it, to many; and having ſhe wn, that it might 
e as advantageouſly tranſported, as any of the othe; 
waters, ſeveral ſent parcels of it to their reſpe&iyg 
countries. The magiſtrates of Spa growing enviou 
of this, while it's riſing fame was yet unknown to it 
owner, purchaſed it from him, in order to bring i 
within their juriſdiction, and ſo lay an impoſt upon 
this, as well as upon the other waters. If they be not 
barbarous enough to deſtroy it, we may ſoon expect 
to find ſome of their hireling ſcriblers now puffing it 
up moſt pompouſly. And we may find other gueſs 
accommodations for the drinkers, than the preſent 
hoſpitable neighbouring farmer's houſe affords. 

= 51: Not above a quarter of a mile to the 
north eaſt of this, in much lower ground, and on one 
ſide of a very deep, wet moraſs, lyes the fountane 
of medicated water, called, from the chief village of 
the diſtri, Sax, and ſometimes from the next neigh- 
bouring hamlet, NIvEZ EE or NIVESET. This foun- 
tane is incloſed in a wooden frame about three feet 
ſquare and paved looſely, with ſmall ſtones at the bot- 
tom. This is covered over with a handſome, firm, ſtone 
nich, with this date, 1720. Around it, an area of 
about fiveteen feet diameter is made, which 1s lower 


by about two feet, than the ſurface of the adjacent 


firm ground. It is paved, and except at the fieps, 
by which it is entered, is ſurrounded by à little bank, 
which ſerves for a' ſort of ſeat in dry weather. This 
ſource over-runs its 1 1 baſon, in which the water 
appears very clear and bright, and diſcharges nearly 
as much water, as the Tonnelet, depoſiting the like 
ochrous ſediment in it's courſe, but none in it's baſon; 
except as at Tonnelet, a little upon the wood at tit 
verge of the water. The onely convenience for the 
drinkers here, is a wooden cage-work hovel, gan 
| m 
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frye to keep of ſome of the rain, and ſome 


t he rays of the ſun, when theſe happen to be of- 


fenſ po The next in order are the medicated waters 


Imendy. This is a very pretty village, in point 
4 e and buildings. It conſiſts of about a 
chouſand houſes, moſtly of cage-wor k, very large and 
ofty; the more modern are of brick and ſtone, of 
two or three ſtories high regularly and well built. 
Here are alſo, a conſiderable abbey of Benedictine 
monks, a convent of Capucins, and one of women, 
called, Beguines. The town is pretty regularly layed 
out, in two pretty large ſquares and ſeveral regular 
freets and lanes, moſt of which have a clear ſtream of 
vater, from different branches of the rivulet War- 
chien, running in a canal through them. Theſe 
uniting again at the end of the town, fall into the 
'$ 53. The ſituation of this village is extremely 
beautiful and commodious : For, though it ſtands in 
thoſe rude mountanes, called the Ardenes, it ſeems to 
ſuffer nothing in point of eonvenience or proſpect 
from it's ſituation. The town and the abbey are built 
upon the ſouth and ſouth-weſt ſide of a very lovely, 
lofty hill; which contributes much to the advan 
and beauty of the place: For, while it fends the 
town from the north and north-eaſt winds, it furniſhes 
the inhabitants with moſt pleaſant ſloping gardens. 
The north-ſide of this hill is extremely ſteep; yet, 
covered thick with wood ; which ſupplies the neigh- 
bourhood with fewel. And, at the foot of it, runs 
pretty rapidly, over a ſtoney and gravelly bottom, the 
Warche, a very beautiful, large rivulet of the cleareſt 
and ſofteſt water, which comes very near one end of 
the town, where it ſerves ſeveral bleach-yards and 
tums ſeveral conſiderable mills for the various pur- 
poſes of grinding corn and bark, paper-making and 
lulling of cloath, and making rape-ſced oil. 


854. 


i 
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8 54. From the north-weſt of this runs angtly 
aA and longer hill, the ſouth fide of which is Dart 
ly a naked rock and partly beautifully covered wit 
wood; and at the foot of which, is a large flat lawn. ex. 
tended to the weſt of the town and bounded to the 
ſouth by an heathy hill: Between theſe, the Warche 
the large rivulet on the north ſide of the town, increaſs 
by the Warchien, a ſmaller from the ſouth ſide, nm 
ſerpentine with a murmuring noiſe, till, at about hal 
a league diſtant, it falls into, and loſes it's name i 
the Ambleve, which runs by Stavelot, Cou, &c. and 
diſembogues itſelf into the Maes above Liege. Thi 
lawn is bordered with gooſeberry buſhes and other 
ſhrubs, with roſe-bay willow weed, and in the ſeaſon, 
ſpangled with autumnal colchicum. On the heathy 
mountanes all around, the lycopodium, or club-moſ, 
is found in great plenty. * 
8 55. One enters, the town from the north, ty 
— hollow ways, which diſcover rocks of the mil. 
8 $ 56. All the conveniencies and neceſſaries of lit 
are found in great plenty and perfection, at a very 
moderate price, in Malmendy. © The inhabitants ar 
honeſt, induſtrious, opulent, affable and ſociable; re 
markably obliging and courteous to ſtrangers., | They 
are moſt of them engaged in trade. The chief art 
cles of their commerce are tanning and the woollen 
manufacture. And though their hides and wool! ar 
brought from Buennos Ayres and Cigovia, and pal 
through the hands of the Hollanders ; they are ableto 
underſel many of their neighbours for fivety leagues 
round them, who have the materials within them: 
felyes, or at a cheaper rate. 
$57. This is owing, on the one hand, to good oe. 
conomy ; the people being moderate in their delirs 
and frugal: On the other hand, their governmem, 
though deſpotic, is mild, and ſo wiſe, as never © 
impoſe taxes upon the neceſſaries of life. $ 
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3 68. The monaſtery of Malmendy and that of 
Stavelot, which are called imperial, conſtitute a 
Chapter, and chooſe for their common head, civil and 
eccleſiaſtic, an Abbot; who, in right of this monkiſh 
election, becomes at once à prince of the empire and 
ſorereign of the principality of Stavelot, and head 
of the two convents; when, he fixes his reſidence at 
the later; They, heretofore, have been accuſtomed 
to chooſe their Abbot out of the eccleſiaſties of ſome 
of the electoral or other princely houſes of the empire; 
but, at the laſt vacancy, they were more wiſe, and 
inſtead of a prodigal grandee, to ſpend their revenues 
at ſome diſtant court, choſe one of tlieir on paiſant 
monks to preſide and live among his brethren, though 
raiſed to this high office. . 13 - = 8 
There is a great variety of moſt agreeable 
112 rides hour the town, with pleaſing prof- 
pets of mountanes, woods and waters but, nothing 
can give a prettier landſcape in it's kind, than the 
town, with the little vale, in which it ſtands, and the 
hills, that ſurround it, in various directions. 39 9 
960. Malmendy thus happily ſituate, mildly go- 
verned, ſupplied with all the neceſſaries of life, and 
inriched by nature with great plenty and variety ef 
imple and medicated waters, lyes diſtant from Stave- 
lot, the metropolis of theprincipality, one league and 
and half to the eaſtward 3 from Liege, eight leagues; 
tom Spa, three leagues; from Maeſtrecht, twelve 
leagues to the ſouthward; from Aken nine leagues, 
to the ſouthweſt; from Luxembourg, twenty two 
leagues, to the northweſt, from Treves, the ſame; 
from Cologne, the ſame, to the weſtward ; as the dif: 
— and points are computed by the people of the 
ntry, | 
} 61, The ſoil about Malmendy is moſtly gravelly 
ad dry; yet does it abound with many {ſprings of 
imple or ſweet! water, and ſome very remarkable, 
tough obſcure, ſ ings of medicated waters. I ſhall 
ſet down the chief of theſe in the order, in which 
85 L they 
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they occurred, and afterwards examine each apart, in 
the order propoſed, as near as may be... 
962. 10. The tenth of the obſervable. ſpring; of 
this claſs, that I ſhall take notice of here, is that 
called Le Couve. Going by the Warch, on th 
north ſide, eaſtward, at about half a league from Mal. 
-mendy bridge, a large mountane rivulet diſembogbe; 
itſelf into the Warch. This rivulet runs ſerpentine 
through a deep, rough valley, falling over a conti. 
nued, uneven, irregular, rocky bottom. This valley, 
which conſiſts of many ſmaller, or extreme inequai- 
ties of ſurſace, all thickly covered with wood, moſtly 
oak, with ſome few beech and ſome birch trees, with 
common underwood and ſhrubs, ' is called Le Troy 
des Marais, the Pit of the Moraſſes ; becauſe the tops 
of the ſurfounding hills are. moores or bogs, where 
turf is dug for fewel. Hence this rivulet is always 
of a muddy brown color. | 
8 63. About half a league ſrom the mouth or ter- 
mination of this rivulet, after wading through the 
wood, by a narrow, winding, unequal, rugged, 
rocky path; I came to a rude rock, which partly 
croſſing the brook made a noiſy caſcade of about the 
highth of eight or ten feet. 

$ 64: The rock, by the weſt fide of which this 
caſcade is formed, extends and riſes to ſome highth to 
the eaſtward. It is a compound rock; conſiſting df 
layers of different ſtone 3 that probably ſome time 
might have layen horizontal, but now ſtands almoſt 
perpendicular. One part of this rock conſiſts of: 
very ſolid, ponderous hard ſtone of a blackiſh hue, ven. 
ed with ſpar, and ſome parts of it are beautifully var- 
egated with as many different colors, as the pellicule c 
the mineral water exhibits. Another part is compol- 
ed of a. ſoft, fiſſile tone or Nate, of a blewiſh color, 
whoſe fiſſures are of an iron ruſt color; this is ranged 
alternately, but irregularly, with the firſt; while be. 
tween them, runs a thinner vene, of a ſoft ſtoney ſub. 
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black lead: It has the color and taſte of the former; 
but grows ſmooth and blackens the fingers upon rub- 
bing, like the later. ee, wad 

565. From the fiſſures of all the depending, and 
from ſome of the level parts of this rock, are ouz- 
ings of water, either continued or alternate, with air, 
which iſſues either whiſtling by itſelf or bubbling 
through the water. Theſe cauſe the face of the rock 
to have much of an ochre color. 0 

66. Here the rivulet runs from north to ſouth. 
On the ſouth ſide and eaſt end of the rock and eaſt 
ſide of the ſtream, iſſues the mineral ſpring, called 
Lz Covvx, or Pouzon De Couvz. . This flows from 
4 little orifice in one of the fiſſures of the rock, to 
about the quantity a ſmall mouthed, pint bottle might 
diſcharge, altered now and then by an irruption of air. 
which flies off with a bubbling noiſe, by pretty equal 
intervals. The little ſtream is received- into a baſon 
formed by a natural hollow-in a ſhelf of the rock, 
which may hold about a gallon. 5 
9607. 11, About a muſket ſhot, to the ſouth of 
Couve, on the ſouth ſide of a winding turn of the 
river, and very near it, under the brow of an high 
ſteep, rocky hill, in a north expoſure, lyes the low, 
low ſpring, called, from the next neighbouring, vil- 
lage, BryzzsEE. The water iſſues bur ſlowly, with 
very little diſcharge of air; and fouls it's bottom 
ſides and cannal with a pale ochre. A few rough 
tones, thrown rudely together, to form à ſort of 
baſon, ſhews all the art expended upon this ſpring. 
968. 12, To the weft of the town, about a quar- 
ter of a mile diſtant, riſes a very beautiful ſpring in 


a moſt lovely ſituation. This is called in the Patois 


of the Country, LA S16e, the ſpring in the Iſle; 
but why, is not known. It iſſues from the foot of 
the long, low ridge of rocky hills, that runs about a 


mile in length to the weſt of the town, partly wood» 


ina; fine, plane meadow, watered, by the con · 


lvence of the Warche and the Warchien; Which, af- 


. 2 der 


140 Of Supacid, CHALYBFATE Watrrs: 
ter turning ſeveral mills, within view of the well, run 


together a ſerpentine, murmurring courſe, along the 
verdant mead. From the town to this ſpring, there 
is a moſt pleaſant dry, gravel walk. And from hence, 
a moſt agreeable proſpect of the town to the eaſt, of 
an extended, and well watered lawn to the weſt. The 
view to the ſouth is bounded by an heathy hill. 
8 69. The overflowings of this ſpring fill all the 
neighbouring ditches with a light, pale ochre. It 
ſprings but flowly, and ſends up by intervals large 
air bubbles, as well as a number of ſmall ones, which 
riſe conſtantly with a ſparkling, and fly off, in warm 
weather. | . | | "WA 

§ 70. This is a favorite ſpring at Malmendy : The 
common people of the town and country drink 
plenty of it for ordinary drink, and they are remark- 


ably healthy and vigorous. For the convenience of | 


the drinkers, there is a paved area made round this 
ſpring, with ſteps going down to it. The ſource is 
covered with a neat ſtone nich, but left injudiciouſly 
open to the ſouth ; whence, it is too apt to ſuffer by 
the heat of the ſun. | 
98 71; Within a few yards of the preceding, riſes one 
of the pureſt ſprings of ſweet water in the country. lt 
weighs no more than deſtilled water, of the ſame tem- 
perature. And ſuffers no change, upon adding twelve 
drops of alcaline ley to an ounce. 

$ 72.113. About half a league to the ſoutheal: 
of the town, lyes the medicated fountane, called 
GzRrRoMONT.; about the ſoutheaſt angle of a beautt- 
ful verdant plane, ſpangled with colchicum, and w. 
tered by a purling brook, which fills ſeveral adjoin- 
ing fiſh-ponds; bordered with trees and ſhrubs, rok 
bay, and other willow-weeds. The ſpring riſes 
at the foot of a rude, barren hill, whoſe naked ſides 
and ſummits ſhew a gray fiſſile ſtone, ſome gritt) 
rocks, gravel and blew clay, thinly ſet with ſtunted 


trees and ſhrubs,” with very little, coarſe herbage; 1 


a woſtern expoſure. It iſſues ſlomly from — or 
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r6cks, into a la natural baſon, wich coptinpal, 
ſparklings, when the aur 18 warm, and a diſcharge of 
large air-bubbles, with a rumbling ſound, by uncer- 
tan intervals. The ſource is covered over with a 
tone nich, like La Sige, but open to the weſt. It 
fouls itſelf with a pale ochrous ſediment. It's over- 
flowing water runs into a neighbouring brock, whoſe 
waters, in wet weather, overflow it in turn. 

973. The walk from the town to this fountane 


is moſt extremely pleaſant. It is, in the firſt place, 


ravelled under foot, and of courſe, clean and dry, 
a8 far as the meadow, where the well ſtands. And 
the paſſenger is never out of view of verdant or flowry 
meads, purling ſtreams and natural caſcades, wooded 
hills, beautiful by nature or embelliſhed by art; in 
ſhort, he is every where, in going to, and returning 
from, this ſpring, poſſeſſed of a good walk, and in 
view of pleaſant landſcapes. ba 
$ 74. Though it may appear foregne to this head, 
it may not be diſagreeable to throw in here, what I 
do not purpoſe to treat of expreſsly, a remarkable 
petrifying, incruſting or tophous water, which riſes 
in ſeveral large ſprings from the ſouthſide of a riſing 
ground, and partly in a moraſs, between this and the 
Warche to the northward of that and the town. 
F 75. 14. This water is called, from the place 
where it ſprings, MAaRELIRE, It bubbles up perpen- 
diculatly in moſt places, and brings with it various 
odly figured ſtohey or tophous concretions. It is 
colorleſs and pellucid, as well as inodorous ; has a 
kind of ſaline, nauſeous taſte. - | 
976. Wherever it. lies, as it does in ſome places 
on the ſurface of the marſh, it leaves flakes of a to- 
phous ſubſtance, that looks at firſt ſight like alt, 
and paſſes with the country people for ſuch : Some, 
having taken this water in 4 miſtake, being thirſty, 
it has vomitted and purged them. 19 898 
977. Strangers may be apt to do this upon finding 
it never ftoſen, when all the Waters round it are firmly 
L 3 | con- 
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congeled. The ſtream, ariſing from the overflowings 
of three of theſe ſprings, is ſufficient to keep: the 
wheel of a tanner's bark-mill, on which it runs, free 


in the hardeſt froſt; when all the other mills in the 


country have their wheels fettered with icy chains, 

$ 78. This water, in a phial, that held about two 
ounces and an half, which filled with deſtilled water 
weighed fix ounces, two drachms two ſcrupules and 
ſix granes ; weighed three granes more. It is render- 
ed milky to opacity and precipitates a large quantity 
of a white earthy matter, with the ſmalleſt quantity 
of alcaline ley, and cauſes an ebullition with acids, 
But, no change with galls. AY | 

$ 79. 15. There are various other waters in and 
about the principality of Stavelot ; but, as they do 
not differ eſſentially from, nor are in any inſtance 
preferable to, theſe ; I ſhall paſs them over, at preſent, 
in ſilence, to procede to a moſt conſiderable medicated 
fountane, that his been overlooked, negleCted or 
abuſed, by all the phyſicians of that country. I mean 
that, called Bxux, Bxv, or CHEVRON, from adjacent 
villages, that ſeem each to contend for giving it it's 
name. Theſe lye to the ſouthward of Liege, to 
the northward of Stavelot; but, I can not tell the 
diſtance. To-come at this ſpring, I went through 
dreary moraſſes, deſert heathy mountanes, deep vales, 
woods and coppice, croſſed the river Ambleve, and 
ſeveral great and ſmall rivulets, in a courſe, as well 
as 1 could judge, due weſt of Spa; and, in about 
four hours, arrived at a narrow vale, compoſcd of a 
double ridge of hills, running eaſt and weſt, divided 
by a conſiderable brook. Each hill is wooded, but 
the northward, which is the more high and ſteep, 
moſtly with ſmall oak, beech and birch trees, vit 
ſeveral ſmall ſhrubs, all poor and ſtunted ; the foil 
being, for the moſt part, poor, barren, clayie and cold, 
brings forth but little, coarſe herbage. 
8 80. In a narrow part of this vale, where it ſeems 


to lye at due caſt and weſt, after deſcending the * 
| fl ; 
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ing bill on the ſouthward, not far from the brook, 
bur much higher, riſes the moſt conſiderale mineral 
ſpring, Lever met with all. In the deſcribing and 
examining of Which, I ſhall be the more particular, 
becauſe not onely different individuals, but whole bo- 
des of men have expreſsly written againſt it. 
$81. At ſeveral paces diſtant from the ſpring, a 
ſtranger is ſurpriſed with an hollow, bubbling noiſe, 
like the boiling of a great caldron of water.. 

$ 82. The place is fenced with a cloſe beechen hedge, 
incloſing, with the well, an area of between fiveteen 
and twenty feet ſquare, paved rudely with flat moun- 
tane ſtones ; bordered round with a green turf bank 
faced with planks ; by way of a ſeat. in the middle of 
this, riſes the ſpring, with great force and rapidity, and 
continual bubbling exploſions of air, which excites won- 
der and admiration. Thg ſource is incloſed in a ſtrong. 
oaken ciſtern, of three feet ſquare and five or fix feet 
deep; ſecured. with ſtrong wood and ſtone work, on e- 
very ſide. In this ciſtern; the water riſes to the highth 
of four feet and upwards ; with force, that would. 
carry it much higher, were there not an opening for 
it, by which it runs off in a conſiderable ſtream, de- 
politing a bright red ochrous earth, where it runs 
ſlowly, or lyes at ſome diſtance at reſt. This red mix- 
ture, the neighbouring paiſants call, Sang du Pou- 
hon, the blood of the well. 4 n 
983. The ſource has a ſtrong, oaken plank cover, 
axed by hinges, with a lock, to prevent the water's 
being abuſed or ſtolen. The former indeed is not ea- 
y: For, ſuch is the rapidity of the ſtream, that it 
muſt ſoon get ſhut of any thing light or ſoluble. And, 
the preventing the former is not at this time neceſ- 
lary ; becauſe, though it was formerly ſeat to all 
parts, in the place of Spa water, whoſe name the ven- 
der gave it, under the ſanction of a (counterfeit ſcat 
of the Pouhon of Spa, from which no body has, 
yet been able to diſtinguiſh it, at a diſtance; yet, it 
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has ſince been ſo artfully and induſtriouſiy decried, 
that it is ſo far from a foregne conſumption, that the 
natives, who made it formerly their common and 
bY beverage, are now hardly ſeen to drink of it at 
8 84. I ſhall not trouble myſelf or the reader with 
a criticiſm. on the inconnected fragments, that have 
been induſtriouſly thrown out againſt- this water. 
Had there been any thing ſenſible or experimental 
produced in that way, that had fallen under mine ob- 
ſervation, I ſhould not have paſſed it over altogether 
in ſilence, But, they are all, that | have yet ſeen, 
invidious reflections or bitter invectives, without of. 
fering any proof of their charges. But, in this, there 
will be no room for wonder; when we conſider the 
characters of the generality of the phyſicians, that 
have written on the waters * and other ſprings, 
Laying aſide their capacities, they are all, in that 


part of Germany, dependent on the will of the ma 


giſtrate, for permiſſion to practice. And, as the raiſ- 


ing the reputation of any one water may be found in. 


jurious to ſame particulars; where ever the greateſt 
intereſt lyes, there the writer is influenced or procur- 
ed to write for the one, againſt the other. Procured 
may be thought a hard word. But, it has been no- 
torious, that ſeveral of the practicioners about the 
waters of Aken and Spa haye taken bribes and written 
what they were commanded. And if individuals 
might have been thus corrupted, I ſee no room to 
doubt, that whole ſocieties may be wrought upon by 
the ſame means, .I ſhould be glad, it were poſiible 
fo acquit the college of phyſicians of Liege of this 
foul charge. This learned body formally pronounced 
their ſhameful judgment on, rather againſt, the wt 
ters of Bru, the ſeventh of October 1711. Jo the 
effect following ; | 


8863. We the Dotlors and Fellows of the Col. 


lege of Phyſicians of Liege, do declare and certify, that 
the waters of Chevron ſtrike à deeper tincture = 
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Gall nuts, than that of the Pouhon at Spa, occaſi- 
oned by an acrid, vitriolic fixed falt, with which 
choſe of Chevron are much mote ſtrongly” impreg, 
nated, than thoſe of Spa, which contain the falt of 
Mars, much more attemperated by the ſulphureous 
particles, by which it's activity is moderated. Where- 
fore we eſteem theſe incomparably ** thoſe, 
having perceived, and daily perceiving, that the more 
vitriolic waters, in which the acid more evidently 
predominates, are not to be taken with ſafety by per- 
ſons affected with diſorders of the cheſt, catarhs or 
other accidents, where a corroſive acid may be hurt- 
fal.” | | | 

{ $6. Let the judicious examine the weight of this 
grave and formal ſentence againſt theſe waters, and 
ſee whether ic does not make more for, than againſt, 
them. Why this formal declaration and certi cate ? 
Spa is ſubje& to Liege, Bru to Stavelot. That is e- 
nough. Had there been a College of *Phyficians at 
Stavelot or Malmendy, of the like temper with this, 
it is more than probable, they had returned the com- 
pliment in kind, damned the waters of Spa. With 
what face can theſe ſages condemn a water for dying 
deeper with galls than an other ?—Is a ſolution of iron, 
in one water, a fixed acrid vitriolic falt, and in an 
other the mild ſalt of Mars? If the ſolvent of the 
iron be the ſame in each, are not both alike ?—How 
is the action of iron bridled by ſulphur ?—Or, if it 
be, how does it appear, that Spa water contains more 
ſulphur, than that of Bru ?=Why is the acid con- 
demned in one water, which is the means of impreg- 
nation of an other ? Is the Chevron water hurtful in 
inflammatory and pulmonic caſes ?—And is the wa- 
ter of the Pouhon ſpring at Spa proper ?—Can that 
or any other chalybeate water be given with, any de- 
gree of ſafety or propriety in ſuch complaints ?—Fie 
upon ſuch ſhameleſs aſſociations of mercenary em- 
pynics ! I muſt think, they deſerve no better treat- 
ment : Serious arguments are thrown away upon 

; men 
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men ſo void of judgement, ſo regardleſs of truth 
and honor. I diſdain all controverſy, as well 2 
other commerſe, with ſuch men. But, for the fake 
of truth and the ſatisfaction of the public, I ſha} 
ſtate this argument in the true light, in Examining 
this water by convincing experiments, in it's place. 

$ $7. 16. There is another ſpring upon the ſame 
principle with theſe, in a Valley running north and 
ſouth in the corner of a meadow at the foot of a rude 
rocky hill, in a weſtern aſpe&. It riſes ſparkling and 
by intervals bubbling with air in a ſtoney bottom, by 
the high way and not far from a large brook. It de. 
poſites a yellowiſh or orange colored ochre in it's 
courſe. It bears indifferently the name of Povnox 
CoLLitNnEx, from a neighbouring village, or that of 
Pounon Saint Rocque, from a great Convent, 
which lyes near it. It is not much known or te- 
garded; but, had it been more remote from ſprings, 
that obſcure it, the fame of it would probably have 
reached further than it has. 

88. Having thus given a brief deſcriptive and hiſ- 
torical account of the places, where the ſeveral waters 
are found, pointing each out ſo as to admit of no 


miſtake in this matter, with reſpect to any future en- 


quirer ; and with a view to ſhew how patients may 
be accommodated at or near each ſpring z I now pro- 
cede to examine the medicated waters, or ſuch of them 
as fall under the denomination of ſabacid and ferru- 
gineous. , 
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$ 89, OUHON being a ſlow, deep ſpring, is 

F apt to ſhew itſelf variouſly. | It may be. 
looked upon to be in the natural ſtate, onely in cold. 
and dry weather , when, it appears colorleſs, pellu- 
cid and inodorous ; imprints a ſubacid, ferrugineous 
taſte, with an agreeable ſmartneſs. At ſuch times, 
if lifted onely out of the well, in a water glaſs, it 
does not appear to ſparkle, It however, covers the 
glaſs, on the inſide, with ſmall air bubbles, upon 
ſtanding, and condenſes the humidity of the air on 
ir's outlide ; ſooner or later, according to the heat or 
coldneſs of the atmoſphere. But, if agitated or pour- 
ed out of one glaſs into another, it ſparkles; that is, 
emits and diſcharges a great number of theſe like 
air bubbles, at the ſurface. _ ben, Sag 1 

$ 90. But, in wet or moiſt and warm weather, it 
carries different appearances : It's aſpect is not fo 
bright, but inclines to be whea-like and turbid. It 
emits, or ſeems to emit, ſomething of the pyrite 
ſmell; ſhews fewer air-bubbles, and ſparkles much 
leſs in a glaſs. The nearer the ſurface, the more it 
ſuffers this change; the deeper, the leſs. At this 
time, more air-bubbles and greater noiſe, . ſometimes, 
a fort of whiſtling, with a kind of murmuring ſound 
is often heared. This the paiſants call, the ſong, or 
mulic of the ſpring, and look upon it as a ſign -of 

aa impend- 
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impending rain. In this, they are right, wit 
knowing why. This happens, when the ſp 82 
preſſure of the atmoſphere is broken, ſo that the in. 
cluded, agitated air in the water finds leſs reſiſtance 
in ruſhing forth. | OED 
91. Theſe ſhew in what feaſon the water is t 
be found in the higheſt perfection, and in which it is 
molt likely to be decompoſed or altered. And alſo 
Point out an error, which has long prevaled in drink. 
ing of this deep, flow riſing ſpring, as the attendants 
ſkim it from the ſurface with glaſs goblets. To ob. 
viate which, and give the water in the utmoſt per. 
fection, I adviſe the taking it up in a kind of double 
tubed funnel. - This may be, as IT have had them 
made for my patients, of glaſs, upon the principles 
of a ſeparating funnel ; a bulb to hold about a pint or 
more, with two tubes, drawn in a perpendicular ditec- 
tion from it; the one about three inches, the other a. 
bout eighteen inches or two feet long, with a bore of 
about half an inch in diameter, ſomewhat narrower, 
in the ſhorter tube. By holding this funnel by the 
longer tube, and ftopping the orifice with the thumb, 
it may be immerged to any depth required in the 
ſpring, without admitting any water, till the open- 
mg of the ſmaller tube ſhould be ſunk ſome eight or 
ten inches below the ſurface- of the water, which is 
nerally thus far much altered by the air. Then, 
by taking off the thumb, the contained air, which 
before impeded the entrance of the water, will now 
give way to the preſſure of the heavier fluid, the wa- 
ter; which will be obſerved to run in from below, 
and riſe to the level of the ſpring. Then, cloſing 
the upper tube again with the thumb as before, the 
funnel may be lifted out of the well, full of water, 
which, by taking off the thumb, may be permitted to 
run into à glaſs or other convenient veſſel for drink- 
ing, in the utmoſt perfection. | 1 
: $ 92. The neceffity and advantage of this method 
wilt readily appear. 


1, From 
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1. From expoſing a wide mouthed. glaſs of it 
to the open air. In Aa few minutes, in warm 
weather, it is lined with bright, ſmall air- bubbles. 
In leſs than half an hour, it throws, up a pale mo- 
ther of pearl colored pellicule, which highthens in co- 
lors and variegations, like thoſe: of the feathers of a 
yeacock's tail; the water grows milky at the ſurface 
frſt and then all over; by degrees, it then grows 
turbid, and at length, an ochrous earth ſubſides, and 
the water again becomes clear, but not as bright as 
at the firſt. As it changes it's | brightneſs, it loſes 
it's ſmartneſs and taſte, and other chalybeate quali- 
ties. Theſe changes are wrought ſooner or later ac» 
cording to the heat or coldneſs of the ſeaſon. 
2. By agitating it, in a bottle about half full, ſtop- 
ping it with the thumb; after every agitation, upon 
opening the bottle, air, with the volatile ſpirit of the 
water, will ruſh out, with force and an exploſion; 
which, at every ſuccuſſion, will diminiſh; till, a- 
bout the fourth or fiveth, it ceaſes, or becomes im- 
perceptible. After this, it amits of it's briſkneſs and 
pellucidity ; loſes it's ferrugineous flavor and ſmart- 
nels; and ſoon after, grows vapid, milky, turbid, and 
changes as the preceding. br | 
3. A bottle, whether completely or incompletely 
filled and corked, if ſet in a warm place, will burſt, 
or throw out the cork, with a loud exploſion. If the 
later, the water, ſoon after, becomes vapid, milky, 
turbid, &c. 7 
4. If a glaſs of it be placed in hot ſand or in hot 
water; before it ſenſibly warms, it begins to ſparkle, 
as if it boiled; diſcharges a cold breeze of air, and 
throws up little bubbles, ahove the ſurface of the wa- 
ter, in a cloſe veſſel, ſome inches. At the ſame time, 
a variegated) pellicule covers the ſurface. In propor- 
ton as it heats, to a certain pitch, this ſparkling and 
boiling increaſes z then, ſan after, it decreaſes; and 
then, the water appears milky or turbid, and as it ap- 
Proaches, to a bailing heat, it becomes muddy and of 
. 8 


*$ 94. The temperature of the water, at ſeveral 
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2 rediſh color; the bright pellicule,” tarniſhes to: 
ruſt color. "al ee "100 
. Placed, in an open glaſs, under the receiver of 
an air pump, upon exhauſting the air, the water has 
ſimilar appearances, to thoſe on the fire; as to ſpark 
ling and boiling, abatement of it's brightneſs and 
taſte. ewe 13 5 5 1 
8 93. Hence, it appears, that by expoſure to the 
open air, by agitation in'confined air; by exhauſting 
the air, as well as by rarefying and expelling it, by 
any degree of igneous motion, the water is altered or 
more completely or incompletely decompoſed.” There- 
fore, the leſs it is expoſed to ſuch changes, the more 
perfect it muſt be; as the more it has ſuffered by any 
of theſe accidents, the worſe it muſt always be ren- 
dered. The fuller it is at corking the better. This 
holds good of all mineral waters ; . which are all more 
or leſs decompoſed or corrupted, in proportion to 
the empty ſpace left in the bottles at corking, 
Theſe obſervations ſhew the palpable errors of thoſe, 
who direct their duped patients to mix hot water with 
their Spa, or to ſet the flaſk to warm in hot water, 
The mineral water muſt ever be changed by it, if the 
flaſk ſhould eſcape ; which it can not, in the later caſe, 
if it happens to be well corked and in good order. So 
that, in all reſpects, it is groſsly abſurd. From theſe 
conſiderations alſo, it is eaſy to conceive how and why 
the water, at the ſurface of a large ſlow- filling well, 
ſhould be altered, as it is upon experiment found, to 
five or {x inches, and in warm weather further, below 
the ſurface : For, to that depth, more or leſs according 


to the heat or coldneſs, wetneſs or dryneſs of the at- 


moſphere, the water of the Pouhon will be found to 

be ſenſibly changed, as it is in the preceding exper 

ments. Wherever hereafter I ſpeak of the wate!, 

without mentioning any of theſe changes, let it be ob. 

N I mean the water unaltered, in the natural 
ate. IO ; 


trials 
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+1. in the months of Auguſt and September, in the 
5 5 Fo By Prins's be tb pocket ther- 
e compared to the Attnoſphere, as 52, or 53. 
to 67. and variations to 84. But, at the ſurface, it 
was in temperature, as well as in other reſpects, ſo al- 
tered, as to vary from 53. to 55. From it's ordi- 
nary coldneſs, it readily bedews the outſide of the glaſs, 
in which it is held, by condenſing the humidity of 
the atmoſphere. 122 RS 
$95. A phial holding, in meaſure, about two 
ounces and an half, which, with it's exactly ground 
ſtopple, filled with deſtilled water, cooled to the ſame 
temperature, weighed fix ounces, two drachms, two 
ſcruples and five granes, Spa weight; | 
1. This phial filled with Pouhon wa-Qounc. f 
ter of the above temperature of 52,> 6. 2. 2. 6. 
„ -c<T qc 8. 

2. The ſame, taken from the ſur- 

face, when altered by the loſs of it's ( 3 6 2 
valatile parts, though rarefied, weighed ! 
to one quarter and half a grane more. 
3. Diveſted of it's volatile parts, by? 
the Air pump, $ 91. 5. This phialp 6. 2. 2. 5. 
full aa ig ow, eh iq 

4. Anddiveſtedof theſe parts, by long | 

and ſtrong agitation, $ 91. 2. 8 6. 2. 2. 8. 

„ cr cw. 

$96, Hence, we ſee, that, while the water is re- 
| plete with it's volatile parts, though evidently charg- 
ed with mineral matter; it is yet, in this quantity, 
| vithin a grane, as light as ſo much deſtilled water. 
But, being diveſted of theſe parts, the water with 
its minerals, ſhew their proper gravity, though ra- 
refied by ſome degrees of heat beyond the natural; 
for, the ſame volume of the ſpoiled water is found in- 
creaſed two granes in it's weight. Soon after it has 
been filled with the perfect water, and ſtopped, an 
ar-bubble is ſeen, as if from loſs of ſubſtance. But, 
it 1s the volatile ſpirit and elaſtic air included, we 
e 
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ed by the warmth of the circumambient atmoſphere. 
Let us now compare the water, in the naturaf ſlate 
and that thus changed, by a few experiments. 
997. 1. With ſirup of violets, a tea ſpoonful t 
two ounces, the quantity of the water always to be 
underſtood, when another is not named ; it ſhews 3 
roſe putple, at mixture; which, inſtantly vaniſh- 
ing, leaves it of a pale blew. Then, in a minute, it 
changes to a ſea green; firſt at the ſurface, and pre- 
ſently all over; and this gradually highthens from the 
furface downwards; till, in about fiveteen minutes, 
It appears univerſally of a bright green. This, by 
the ſame gradation, ſtill deepens to a graſs green, 
and appears ſo at the end of twelve hours ; except at 
the bottom, where it is, comparatively, of the paler 
green. It then, bears a ſky colored, changeable pel 
licule. 

2. The altered water, as in 8 89. 91. 1.2. 3. 4. 
5. or taken at any time in moiſt, warm weather from 
the ſurface of the well, ſhews no ſhade of purple or 
blew, with this ſirup; but inſtantly, turns to a tho- 
rough green, and, in about two minutes, it is as deep 
all over, as 1. in ſeveral hours ſtanding, 

$ 98. Theſe ſuccede alike with juice of the com- 
mon corn blew-bottle. And- theſe alone can leave me 
no room to doubt the propriety of the term Acidu- 
lae, as they give ſufficient evidence of a fine ſubtil, 
volatile eſſence or ſpirit ; to whoſe acidity, the fleet- 
ing purple tinge is owing ; leaving the liquor blew or 
of a paler or deeper green in proportion, as it flies 
off and leaves it neuter, or the iron or the alcali to 
predominate. This is ſufficiently evinced by the 2. 
which demonſtrates, that the waters ſpoiled of this vo- 
latile acid, produces none other color, than green, 
with the ſirup or juice. 1 

99. But, we have another evident proof of this 
acid, by another ſimple experiment. A piece of 
tournſol-dyed paper, dipped in the unaltered wate!, 
changes firſt crimſon and then to a pale red. Lies 
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1 by no known means done: but that 1 Acids. an, 
it is a proof, as demonſtrative, it 8 ein rel 25 For, 
this ſhews the acid in ſolutions of Tron,' by 
growing red. in them; "while they turn ee nie and 
ſirups of blew flowers green. It anfwers the fame 
woſe in this; for, whileſt the water contains enough 
of the acid to keepit the iron, it contains, ſiiſpended; 0 
it changes the color of this ble w paper. But, when 
the water is ſo far ſpoiled of this ſpirit, that che iron 
recipitates- in the form of an ehrt catth, then it 
works no remarkable effect upon the And. 
then, it ſhews, firſt a blew, with ſirup of olers, 515 
by degrees, changes to a green. 1 Moreover the'p 
thus ſtained in the perfect water, is re 1 in the 
ſpoiled water. All which, in min e 
plancly and ſimply prove, "the water t in the 
natural ſtate, acidula ; ; Zen”; as it loſes it's ſpirit, 
| tedorninare 3 15 
comes near a ſtate of neutpelf Nen: „ as this 
nit is further diſſipated, ſalts of another, an alcaline End, 
or the metal diſſolved in the water, Kater hw and, L 
acting their parts, produce the” changes mentioned. 
The firſt green is owing/to the iron; the ſecond and 
mt to a an aleali,"s as wall hae in the ſe⸗ 
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ſoon after i mixture. *In-leſs than a minute, it grows 
deeper and turns more tõ the violet. This Highthens 
gradually, for an hour or two. In about ſix hours, it 
appears ſo | deeply charged, as to ſeen at firſt fi ight, 
2 But, upon a cloſer view, it appears clear * 
pl rple; In about twelve hours, 
— and $9 coloting matter ſeparates and A. 
des. A ſmaller quantity. 1 he infuſion produces the 
le tincture; but, it ſooner coagulates and pretipts 
lates theicolofing matter. «7 or 28 « 60 SY9!193T 2 INS SEL 
A This in the warcr-raken fromthe" rake ft 
we, by 8 after / it N inn coitBA y! 
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ſſrikes a deep crimſon, ten ing to a charet color, u upon 
mixture. And,. 

3. With water, further ſpoited by. agitation, till it 
ceaſes to explode, or. Ry ORG DRY: it ſtrikes | In. 
ſtantly a . purple. 

4. After the water has been heated, or ſtood long 
enough for the, metallic parts to ſeparate and ſubſide; 

it loſes it's, ferrugineous taſte and ſmartneſs, and with 
that, it's faculty of tinging any ſhade: of purpk, 
blew or black with galls, or their infuſion. For thi 
decompoſition, it requires from twenty four to forty 
hours, according to the heat or coldneſs of the air to 
effect it — ay But. 

5. If a ſufficient quantity of the volatile or fixed 
400 of vitriol be added, making care, it ſhould nor 
predominate; the metallic particles precipitated mill 
be rediſſolved; the water, will recover it's pellucidiry, 
ſmartneſs and taſte, and will tinge the purple and vi- 
olet color, it did at firſt 

$ 101. From theſe, wy learn, chat this water is 


charged with io, by the means of a mineral acid; 
tending to predominate in the x. oy ye it's 


, Aon the dye inſtantly, When this | —— 
any means, {lightly diſſipated, as in 2. the c 
cedes better. When it is yet further diveſted of the 


ſuperabundance of this acid ſpirit, the color ſtill more 
e! and eee —— as in 3. _ if it be 
led or diſſipated, as in 4. e water 1 
Arete — witch it's folvent ſpirit; 0 
the one precipitates, as, the other exhales.; and be 
ing no ba hos f ſolution, the. ſubrl pr 
cipitation, by the as Mer calle, e hag 
be brought about. ” This accounts for the 285 
tion and precipitation in the 1. Bur, if to the de. 
compoſition or precipitation, 4, 6 fufficient quantity 
of an analogous. acid. be. ed; the loſs is in ſome 
meaſure retrieved ; as in 5. and the taſte,” lame 
and tinging quality: are:raſtored, I further proof 


a ſolution of iron, is ee acid be [wanting 3 — 
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egg ſhells be fer in the water, and the #ir-bttb- 
bles will be found to adhere to them, in part to diſ⸗ 
folve thein}'an and leave the- particules of iron, in the 
form of ochre in-their places. Which ariſes from a 
ſtronger affinity or attraction, between this acid and 
the abſorbent, than between it and the metal. 

102. That this is the etiology of this r 
ton will be explaned upon conſidering, that the ſtrong: 

eſt unſaturated ſolution of iron, or that, in which th: the 
acid ſolvent predominates; there can be no precipita- 
tion or coloring produced by galls ; till the acid be 
by ſome means diminiſhed or Rurated: "And that; 
after the deepeſt color is produced with galls and a 
ſolution of iron, it is again deſtroyed by making ” 
acid predominate z that — the p e iron, 
well as the precipitant galls, are bot rechllolved by 
the acid. Then, let this acidity be blunted by any ab- 
ſorbent, or rather by a fixed alcali, and the priſtine 
purple, blew or black color is preſently reſtored : Up- 
on theſe principles, the "impregnation of this water 
= the means of explaning it, to me, ſeem found- 
ed. This ſhews the abſurdity of the notion of a vo- 
latile iron or ſteel or of a volatile vitriol; agreea- 
ble to the note on F 61. of the introduction. E 

F 103. But to evince the truth of this doctrine by 
further experiments: I threw ſore clean new filings 
of iron into a glaſs of the water, about a tea fpoonful 
to half a pint 3 with a view to faturate the ſeeming 
redundant acid, I was not difappointed : For, in- 
ſtead of the water's ſparkling or otherwife throwing off 
the included air and acid ſpirit, both were attracted 
by, and collected upon, the iron, By this, an extra- 
ordinary kind of inteſtine motion was produced: The 
action of the acid upon the particules * the iron, ex- 
panded the Saban e of air, by which they roſe ſlowly 
to the ſurface of the. water, with loaded with ſome por- 
tion of the comminuted metal. Theſe loaded: air- bub- 
= partly exploding at the ſurface, the; before, buoy- 
wh iron, now, ee and having got a- 


gain 
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gain to the bottom, there remaned; till the inyet. 
oping air- bubble was again expanded or otherwiſe en. 
larged; then, it floted to the ſurface; till the air, he. 
ing partly or entirely, diſcharged there, the iron preci. 
pitated, by it's own gravity, as before. And thus, 
a continual rotation or motion, of aſcent and deſcent, 
was ſupported for ſeveral hours. Some of the filings, 
as they riſe to the ſurface adhere to a thick ipellicule, 
which is ſoon formed there. And ſome- adhere to 
this, pendent in little globules of air. All which ex. 
Hibit appearances moſt pleaſing and entertaining to 


% 


the curious. W*-Y; 5 ener: Shou 
$ 104. The manner of this water's acting upon the 
iron leaves no room to doubt of it's being charged, 
ſuperabundantly, with an acid. After the iron and 
the water had ſtood thus together for about an hour, 
it was rendered ſenſibly more ferrugineous to the taſte, 
and tinged more ſuddenly and deeply with: the infu- 
ſion of galls, than in the natural ſtate, | 
$ 195. 1. To aſcertain the effects of this —— 
ment, I put ſeveral parcels, of half an ounce of th 
filings of iron, in ſeveral wide-mouthed quart bottles 
of the water, and left them open for ſeveral days, It 
was ſoon covered with a thick pellicule; which, 
upon breaking, readily fell to the bottom. I tried one 
or other of theſe, one way or other, every day, from 
the firſt to the fiveth; and found that each day it 
tinged more readily, as well as more deeply, with the 
infuſion of galls, than it did in the higheſt perfection 
at any time at the ſpring. But the coloring mattet 
coagulated and precipitated ſoon after mixture, And, 
in about eight days, the diſſolved iron was fo effec: 
tually precipitated, by the eſcape of the mineral acid 
that it loſſed it's purple tinging faculty. Not ha: 
ing conſtantly tried it, I can not aſcertain. what day 
between the Hveth and the nineth, this infuſion loſed 
this tinging quality entire. 
2. Upon filtrating a bottle of this infuſion, 1 
taſted ſtrongly ferrugineous, and readily {truck 0 
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dye with galls. It was quite bright at running through 
the paper; but, very ſoon after grew milky, and not 
long after, became turbid,” and ler fall a dark, rediſh 
ſediment; and then, tinged no more with the infuſi- 
rn WAA lab 

Another, after filtration, I evaporated to a dry- 
br As ſoon as it was heated-a little, it grew quite 
turbid, of a yellowiſh or ochre color firſt, and then 
darker. - This ſoon ſubſided, and grew ſtill darker, 
as the liquor exhaled. Being evaporated to a dryneſs, 
a brown, umbre colored powder lay at the bottom, 
which weighed about ſix granes. Over and around 
this, lay a kind of an extract, to the quantity of ten 
graues, of a tenacious conſiſtence, and darker co · 
lor ; of an auſtere, bitter, ſaline taſte.” It was not 
ſoluble in water. But, cauſed an ebullition and part- 
y diſſolved im the mineral acids? 
4. I weighed the half ounce of filings of Iron thus 
infuſed, after having dried it well. It loſſed ſix granes 
of it's weight. It is obſervable, that the longer it 
ſtood in the water, after chree or four days, the leſs 
the weight ſeemed to diminiſn. Becauſe, though 
there might have been ſome ſolution, after that time, 
there was alſo ſome precipitation. Thus, at the end 
of eight or nine days, the water ſtanding on the fil- 
ings was fine and bright, but inſipid, and ſtruck no 
color with the galls. Theſe filings, being then dried 
and weighed, the ſame quantity of ſolid” matter, that 
was put in, was found, partly reduced to the form of 
fine ruſt of iron, and increaſed by above a grane, from 
the martial earth of the water joined with it. 
5. Theſe conſidered, what room is there to doubt 
the propriety of the term acidulae? The exiſtence of 
ſubtil, volatile acid in this water, which attacks the 
iron, inſtead of flying off with the air, F 105. 1? 
Which diſſolves,” and ſaturates the water more ſtrong- 
ly nich the iron, 2. 42 And which is fo ſubtil as 
wo fly off from the ſame ſolution, as it does from 
lie water, 3. 47 The 7 in 3+ I take to be the 
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oily matter in the water, with the pellicule, which 
it throws up, uniting with ſome portion of the irq 
and the ſaline parts of the water; which will ap- 
pear to be alcaline, by following experiments, 

$ 106. The ſpirit of ſalt ammoniac, with quick 
lime, to fiveteen drops, cauſed a pearly milkineſß 
with a yellowiſh hue; but no commotion; on the 
contrary, the natural ſparkling of the water is prevent. 
ed. In about two hours, the milkineſs coagulated, 
and formed | light, floting clouds, which, towards 
the ſurface; tended malt to yellow, After twelve 
hours, the clouds were partly precipitated and partly 
ſuſpended; the color becoming deeper, as they cod - 
leſced, and the ſupernatant: fluid becoming colorle 
and bright, without throwing any pellicule to the 
Wee. nou in botue 08, 523% 

$ 107. With ſpirit of ſalt ammoniac, with a fixed 
alcali, in the ſame proportion, the like effects, as in 
the preceding, were produced. Wich theſe differen- 
ces; that the natural ſparkling was not onely prevent- 
ed, but a ſlight, ſlow ebullition enſued, and a light mo- 
ther of pearl colored pellicule covered the ſurface. 
9 208:; With the alcaline ley, as fat as fivetcen 
drops, it grows milky, at every drop, and ptecipi- 
tates in opac, White clouds, an heavy white magiſtery 
over which, ſome lighter clouds hang, whoſe upper 
ſurfaces. ſne a pale brown or yellow. The furtace 
was couęred with a pale mother of pearl colored pel- 
licule; and upon ſtanding, two different precipitates 
were viſible; one lying, like a pearl colored, heavy, 
gelly- like ſubſtance, at the bottom; the other, in 
lighter, yellowiſh clouds over it, and partly diſperſ- 
ed throughout the liquor. The former will ap- 
pear to be the terrene parts, the later, the iron. It 1s 
obſervable, that at or after the mixture of this alcall 
with this water, there was no ſenſible, ebullition, 0 
ſuch like commotion, | Oh the contrary, the natural 
ſparkling of the water was obſtructed, wherever — 1 

| 1 Rur mixed 
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"ed ſo that, upon pouring the water into the glaſs, 
nun ulich che ley ball bern dropped,” no ſparkling 
or other ſeparation of air enſued. The water, thus ſa- 
turated, yields a particular priſmatic, cryſtalline ſaltʒ 
of a bitter, nitrous taſte and appearance, which hard- 
ly ſtands the humidity of the air; parts with a fub- 
til volatile fluid; by the affuſion of the ſtrong acid of 
vitriol, and by fire. Which ſhews the temporary uni- 
on of a moſt volatile, acid fluid with a fixed alcali*: - 
9 109. This at firſt ſight might ſeem to argue a 
kind of contradiction to the notion of Acidulae. it 
is indeed, contrary to the effects produced upon the 
mixing ordinary acids and alcalies. But, when the 
extraordinary ſubtility and levity of this acid, and the 
gravity of this alcali are conſidered, it will not be 
wondered, that the one is abſorbed by the other, with 
out any viſible commotion, as is perceived with the 
lighter alcali, 8 107. This perhaps beſt ſniews the 
difficulty of aſcertaining the limits betwixt alcalies and 
acids. It is probable, that where the acid ends, the 
alcali begins, or where the alcali ends, the acid com- 
mences; and that of all others, this is the acid, that 
approaches neareſt the nature of an alcali. But, that 
there is an evident acid, in this and the like waters, is 
demonſtrable from this, among other conſiderations; 
that it is charged with one or more different earths, 
and that theſe. earths are precipitated by alealies; 
which could not have been, had the impregnation 
been wrought by alcalies ; for then, acids muſt have 
proved the proper precipitants; which experiments 
contradict, . This ſubtil fluid, which has already been 
ſhewn by preceding riments*, and ſhall again be 
further evinced in the ſequel, I take to be the vola- 
tile mineral ſpirit of BEER and others, and the 
moſt ſimple and ſubtil acid known in art or nature. 
That, that beſt deſerves the appellation of ſpirit, and 
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that, on which the principal efficacy of theſe 30. 
all ſuch like waters rs oy Sr us ite las — 
other extreme, and ſee the effects of acids on this 
ir Hing leg Ke bet 
5110. All the Acids, whether mineral or Vegeta. 
ble; from the ſtrong acid of vitriol, to the lighteſt, 
deſtilled vinegar; cauſe a quick, ſmart ebullition with 
it, from the firſt drop, till long after the added acid 
ſenſibly predominates. d lor la 0 
8 111. This would ſeem another contradiction to 
the former obſervations ; intimating an acid to pre- 
dominate in this water. And this, as well as 5 9), 
is by ſome offered as a proof of this water's being pure- 
ly alcaline; and conſequently, as an argument, that the 
term Acidula is abſurd. But, theſe are inaccuracies, 
that rather confirm, than contradict my notions: The 
contraſt here, between the added acid and the water, 
does not ariſe ſo much from the conflict betwixt them 
and the alcaline ſubſtance in the water, as upon the 
expulſion of this light, ſubtil, upon the intromiſſion 
of an heavier, groſſer, acid. This will more clearly 
appear, by the two following experiments. 

S8 112. 1. The water being diveſted of it's air and 
ſubtil ſpirit, by expoſing to the open air, by agita- 
tion, or the air pump; it cauſes no ſenſible ebullition 
with the lighter, and very little, with the heavier, 
acids; compared to the firſt, $ 110, none. Were 


an alcali alone the cauſe of the contraſt, the ebulli- 


tion might-now be greater, the ſubtil mineral acid 
having eſeaped. Bur, that this may not prove an ar- 
gument of the mineral, volatile ſpirit's being, as ſome 
would contend, alcaline; the phaenomenon may be 
explaned by an other experiment. 

2. Let any of the lighter, ſpirituous acids be charg- 
ed with any abſorbent earth, or a volatile or fixed al- 
cali; ſuch as the acids of ſalt or nitre, with chalk, 
volatile ſalt of hart's horn, or ſalt of tartar, for ex- 
ample; with any of theſe ſolutions, which can not 


be alcaline, or with the ſaline mixture, though the a 
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cid planely predominates; let a the | water be Nightly, 
charged. Into this impregnation, let the ſtrong acid 
of vittiol be dropped, and an ebullition will preſently: 
enſue. This conflict ariſes,” not ſo much from a con- 
| traſt between this acid and the abſorbent earth, which 


can be no longer in that ftate, after ſolution in an) a- 
cid; nor with the alcalies, overcome 1 N as from i 
the ſtronger attraction, or greater alfinity of the vi- 
triolic acid to the abſorbents and alcalies; hence, 
it uſurps the place of the lighter acids, and propels 
them. This appears to me exactly parallel to the ef- 
fect, that all our groſſer acids produce in this water: 
They propell the lighteſt and moſt ſubtil of all acids 
in the water, and ufurp it's place. From this, an 
uſeful practical caution is to be deduced : Not to give 
acids, as is too frequently the practice, particularly. 
the Elixir of vittiol, -with the water; which upon. 
mixture, diveſts it of it's native, inimitable acid, ſub- 
ſtituting ſuch a groſs artificial one in it's place, as to- 
tally changes it's nature. The ſame reaſon will hold 
good againſt all other acids, and againſt aceſcent 


- 


tood and beverage, of all kinds. 


" » 


113. 1. The ſolution of ſope, dropped into this 
water, grows milky and grumous, | at every drop; 
and ſoon after, coagulates, ſeparates, and is as com- 
pletely decompoſed, as if dropped into water over- 
charged with any groſſer acid. This, can onely be ac- 
counted for upon the principles before inculcated. 
Nothing but acids thus 9 5 ſope. This ariſes 
from the ſtronger attraction or affinity betwixt the a- 
cid and the alcali, than betwixt the oil or fat in the 
ſope, and that ſalt. Whence, the ſalts unite, and the 
oil ſeparates and ſwims. There can not then be a 
limpler or a clearer proof of an acid, than this. But 
it is rendered ſomewhat planer by a negative one; 
2. If to the water ſpoiled of this volatile ſpirit, as 
in § 92. 1. 2. 3. 4: 5. the folution of ſope be added; 
it mixes more or leſs ſmoothly, in proportion as the 
Vater has been ſpoiled, © This ſhews planely, _ 

waar 
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what the water loſes in theſe operations, it's ſubtil ni. 
neral ſpirit alone, is the cauſe of this decompoſition 
of the ſope; conſequently, this ſpirit is an acid. 
Hence, ſome uſeful practical cautions may be draws . 
This ſhews the miſtake of | thoſe, who give ſopes 
with this and ſuch like waters. One or both the me. 
dicines muſt be ſpoiled. And then the effect depends 
upon that, which predominates, or upon a neutrated 
ſalt and oily matter, which may with 1 certainty 
be produced otherwiſe, without ſpoiling this excel. 
lent water. 
8114. Notwithſtanding the preceding and various 
other proofs of acidity to be given, this water works 
no perceptible change upon milk, than dilution, whe- 
ther mixed with it cold, warm or boiling hot.—A- 
nother proof of the extreme ſubtility and volatility of 
this mineral ſpirit. This alſo gives us aſſurance, that 
this. water agrees with milk. The world is indebted 
to the great HorrMan for this happy, practical obſer- 
vation : This teaches us, that milk of -all kinds may 
be properly given with a. courſe of theſe waters, 
1 have Known them make milk agree with ſtomacts, | 
that could not bear it alone. And, on the other hand, 
I have found milk ſo ſoften and moderate the operation 
of the water, as to render it agreeable and ſerviceable, 
where it could not otherwiſe be borne ; as in thin, hot, 
arid temperaments, and in ſome hectic cafes, where, 
the gaſtric juice was defective or diſtempered. 
8 115. From theſe trials, we procede to thoſe with 
metallic ſolutions 5 which are variouſly affected by 
a een 1 

$ 116. The ſolution of corroſive ſublimate, as far 
as twenty drops, cauſed an ebullition, and diſcharge 
of air, at dropping ; but, none other perceptible 
change. In about two, hours, it appeared covered 
over with a ſlight mother of pearl - colored pellicule, | 
and the glaſs, ſet with air-bubbles. The pellicule 
grew thicker upon ſtanding, the colors more confuſed 


and blended, as it. were by agitation. The Iau 
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ow appeared ſomewhat milky and turbid; but, upon 
gecunting, it proved clear 3 the glaſs being thinly co- 
vered with a pale, brown-precipirare, ſlightly adherent 
to the ſides and bottom. REN: Ag IG 
$ 117. Here is no very poſitive ap of any 
thing alcaline : Otherwiſe; we ſhould have had a preci- 
pitation of an other color and form. This however, 
may, in ſome meaſure, be reckoned upon. Tbe reſt, 
| cake to be none other, than the martial earth of the 
water, which in the time might have precipitated, in 
an other manner, by it ſelf, —See Idea of ſalts and tri- 
1 and choice of ſample wüter. 
5 118. 1. The ſolution of mercury in the acid of 
nitre, as far as ten drops; every drop ſhews a bright 
white cloud, with a diſcharge of air, and inſtantly 
changes to a pale lemon color; then, gradually-ſubſides. 
As the drops fall in, they leave a pellicule of the color 
of tarniſhed filver on the ſurface, whoſe lower ſide a 
pears black. In ſome hours, an other pelkeule, of a 
changeable roſe purple, ariſes. The upper part of the 
glaſs is ſlightly coated with a pale earthy matter, which 
makes the liquor look turbid. This ſhews two other 
precipitates; the one of a pale, the other of a deep- 
er lemon color. $743 2 — Beis 112 . 
2, If the water be poured upon the drops, or they be 
otherwiſe mixed upon Gopal the changes are more 
ſudden, and the precipitates appear, the lower yellow; 
the upper tending to orange color. —If the water be 


ſpoiled, none ebullition with any of the metallic ſo- 


lutions, more than the acids, is ſeen. | 
119: This decompoſition of the mercurial ſolus 

non is wrought partly by the ſolid contents of the wa- 
ter, partly by their ſolvent, the ſubtil mineral ſpirit ; 
Which appears to be vittiolic, from the yellow color, 
x gives- the mercurial precipitate. 
$120. The ſolution of lead in deſtilled vinegar, to 
ten drops; cauſed a blewiſh milkineſs at every drop: 
vich an increaſe of ſparkling; upon mixture, it af- 
ſumed a pearl color : ſoon after, put on @ milky opa- 
. city, 


164 Of the Pounon. ſpring at Spa. 
city, and then, a fair white magiſtery gradually ſubſided 
In leſs than two hours, the precipitation is complete. 
ly effected. In ſome hours, a pellicule of the color 
of a pea-cock's neck, much upon the ble and green, 
is. formed upon the ſurface. The precipitate, at bot. 
tom, is of a pure white; while, over it, lye ſome 
clouds of a pale brown, and the glaſs, above them, i 
flightly coated of the ſame color. | 
$ 121. The ſolvent and ſolyed both concur in pro- 
ducing theſe effects in the water. The volatile ſpirit 
— the lead, of a ſnow white. This falls 
rom it's gravity the loweſt, and is ſoon after follow. 
ed by the metallic and terrene parts of the water, 
which appear in the above mentioned clouds and 
$ 122. The ſolution of ſilver, to ten drops; at e- 
very drop, a conſiderable milkineſs, with a ſmart 
ebbullition, aroſe. Upon mixture, it acquired a pearl 
opacity all over. It ſtood two hours, without any 
ſenſible change. Viewed after twelve hours, it appear 
ed of a pale purple hue, mixed with white; with a 
ſky colored pellicule, ſullied with dark ſpots, on the 
ſurface. Upon decanting, the liquor was found clear; 
the bottom and ſides of the glaſs were, coverd with 
a dark flate-colored- precipitate, and over it, a pale 
aſh-colored one, which mixed with it. Theſe, when 
dried together, gave a very ſubtil powder, of a pale 
purple. 14 | EP 11949 1 | 
S 123. This is to be accounted for in the ſame 
manner, with the changes with the ſolution of lead, 
$ 120, 121; the ſolvent and the ſolved in the water 
are each capable of cauſing a precipitation of the ſi- 
ver; which would be colorleſs or white, with any 
but a vitriolate precipitant ; this I have obſerved ge- 
nerally to give the ſlate color or purple caſt to the pre- 
cipitate, whether the water be impregnated wit 
iron or not. And to this, I think the precipitation 
is partly, and the color principally, if not ſolely, t 


$ 124+ 


be attributed, 
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6 124. With intent to examine this volatile ſpiræ 
apart, if poſſible, I charged a cucurbit with ten pints 

py . | 9 
of the water, leaving an empty ſpace, of eight or ten 
inches, in the neck. I placed it, with all expediton, 
in Boerhaave's wooden furnace, and adapting it's 
head and recipient, and luting the junctures, with the 
glare of an egg, flower and paper, as expeditiouſly as 
poſſible, 1 gave it fire gradually. i. It ſparkled and 
bubbled with a crackling noiſe, and all the a 
ance of boiling, long before the glaſs was ſenſibly 
warmed. ii. Each air-bubble roſe from the bottom, 
with ſuch force, as to fly, inveloped in a portion of 
the water, ſome three or four inches, or more, above 
the ſurface of the thus boiling fluid; and, the air and 
ſpirit then eſcaping, the particules of water fell back 
again upon the maſs, in form of a little ſhower of 
rain.—If the water be ſet immediately upon the fire 
in any open veſſel, theſe ejected bubbles will be more 
apparent, and if viewed in the ſun beams, a little miſt 
will be ſeen, for ſome ſeconds, over the ſurface of the 
water, from whence a cold air will be perceived 
to iſſue, though the water be growing warm. This 
ſhews the neceſſity of uſing an high deſtilling veſſel ; 
for otherwiſe, the mixed water, in theſe bubbles or 
miſt, might tranſcend the helm, and deceive us in, 
if not fruſtrate, the operation. iii. This ſparkling, 
bubbling and ſnowering continued, till the water came 
near a boiling heat; and, after it once acquired that 
heat, they ſenſibly decreaſed. iv. By this time; the 
water in the cucurbit was in ſome meaſure decompoſ- 
ed; it grew firſt milky, and by degrees more and 
more turbid; and, at length, quite muddy, of a 
brown color. y. Before it came to this, a diverſico- 
lored pellicule aroſe and covered the ſurface. But, 
its brightneſs; as the heat increaſed,” was tarniſhed to 
aruſt color; and, as the liquor boiled, it broke and 
lublided. / The glaſs, at the ſurface of the liquor, 
was coated with ochre, vi. In- che deſtillation, it ex- 
adited nbrhing ſenſibly different from ſimple water: 
* * Elem, chem, T. 1. p. 886. N 

| 0 
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No ſtriae or little venes, but dewy drops in the bead 
and recipient, When about an ounce had deſtilleg, 
I found, it had no remarkable ſmell or taſte, I the; 
examined it by mixture ports 1 8 
1. With ſirup of violets, it ſtruck inſtanely a ro 
purple; which, in leſs than a minute, vaniſhing, left 
ut of it's natural color and continued fo, _ 
2. Blew paper, infuſed in it, became purple, and 
the water got a crimſon dye; but, upon ſtanding a 
few hours, the paper recovered it's priſtine color near. 
Iy, andthe tinctured water altered to purple. 

3. A ſolution of ſope was fomewhat curdled, 
4. It ſeemed to cauſe an ebullition with a ſolution 
of a volatile alcali. 

g. Turned milky, with the ſolution of filver, and 
6. The ſolution of lead produced the like eſſect. 

7. Upon repeting the deſtillation, I layed ſome lips 
of the blew paper in the junctures; and had them al. 
ways ſtained with ſeveral red ſpots. 8. 

8. The remaning liquor filtrated, ſtruck but 
blew and then a green, with the firup- of violets. 

125. All theſe, to me, afford inconteſtible proofs di 
an acid, of extreme ſubtility, almoſt incoercible. 
For, it is continually eſcaping from the natural we 
ter; and the water, with which it deſtils, loſes it en- 
tirely in a few hours; ſo that, though cloſe corked, i 
produces none of the preceding effects, after ſtanding 
ſome time. And, after protracting the deſtillation 
beyond two or three ounces, it's effects are quite im- 
perceptible in the ſucceding parts. 1 1 

$ 126, If this water had, as ſome vanely imagin- 
eds, contained that creature of an heated brain, Vi 
triolum Fugax, Volatile Vitriol, or Volatile Steel or 
iron, we might have layed traps and have ſougit 
to catch it, in this deſtillation, as ſome of our ing* 
nious chemical writers have attempted. But, it he. 
nough, we have thereby ſhewn the ſolvent volatile; 
we ſhall find the ſolved, where it ſhould be, when tie 
ſolvent has own off; in the remanes. * 
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pears foul” and muddy ; upon lettin it and, it 
clears by ſubſidence, and a bri ie brow, Apel eat 
t the bottom. This diſſolves again in any a- 
lyes 3 — | 7 
be By the virroic, for example, the purgle-tg: 
ing quality is reſtored, as before. Tins” en, is a 
martial earth, ſubſiding by it's own gravity, upon tlie 
loſs of it's ſolv ent. Wert n 
912). If ten pints of Spa water be heated in a 
gaßß veſſel, to the degree of -boiling ; and after ir 
cools, filtrated; the metallie parts, firft ping 
ſubſiding, as above, remane in the coffin. Thefe, after 
being well waſhed with deſtilled water, are in the pro- 
portion, as it appears when dry, of about ten 1 
that is, one grane in a pint, Here then, is the iron, 
that ſome would have thought volatile, or à volatile 
vitriol, That it is iron appears from theſe; 1. After 
torrefaction, it is attracted by the loadſtone. 2. Cement- 
ed and fuſed with any fat or combuſtible body, ir 
yields perfect iron. 3. Mixed with falt ammoniac, by 
ſublimation it yields fair martial flowers; which, as 
well as the reſiduum, give martial tinctures, as the fil- 
ings of iron treated in like manner would do. 4. The 
later alſo runs in the air and gives the Eixivium Mar- 
tis of the London Dipenſatorrr. 
9128. The flerated liquor is now tranfparerit and 
colorleſs, quite void of iron and every thing ferrugi- 
neous : 1. It fuffers no change with galls; 'becanſe, 
the iron precipitated upon the lofs of the acid ſolvent, 
is ſeparated in filtration; hut grows milky ; and, after 
a while, greeniſh, upon ſtanding; from the abſorbent 
and alcaline matters remaning. 2. It ſhews, firft a 
blew, and ſoon after, à green, with firup of violets; 
for the abo ve obvious reaſons ; the acids being g ne 
and the abſorbent and alexline parts ohely remaning, 
3. But, mews no vifibie commotion, with artificial 
zeids, which it did, while ir poſſeſſed Ns native acid: 
E ö n onely charged with the more fixed, terrene, 
non-metaflie, parts, and the more fixed! falts of the 
"a0; $6-de next demonſtrated, by evaporation. 
.. 129, Ten'pints of Spa Pouhon water, Tow 
925 Y. 
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by fire of it's volatile ſpirit, after ſeparating the mar- 
tial earth hy filtration; being ſet in l fl glaſs, © 
a gentle heat of land, /t9 evaporate, 1. appear fy 
of thin, light, bright, ſhining ſpangles or minute 
flakes, like flowers of benzoin. 2. Part of theſe ri 
to the ſurface, and form a ſky colored, ſalt- like pel. 
cule there; which, by degrees, grows thick, tenaci. 
ous and rigid; being looſed round the edges, it may 
be turned about or taken off in large, pellucid flakes, 


it muſt be broken, and ſet to ſubſide 3: Otherwiſe; it 


obſtructs the evaporation. 3. Soon after, this is ſuc- 
ceded. by an other, which mult, like the preceding, 
be broken and thrown, to the bottom. And thus, 
one pellicule ſuccedes an other, till the whole is re- 
duced to a dryneſs. 4. The liquor, as it is reduced 
to about an eighth or tenth, appears of a pale, white- 
wine color. 3. When finiſhed, the ſeveral dejected 
pellicules lye in ſcales one above an other; the upper- 


moſt, white and ſhining; around theſe are circles of 


a darker colored matter. 5. Well dried, they weighed 
together twenty granes. 6. The flakes and pellicules 
are all inſipid, and grit between the teeth; being quite 
inſoluble ; the ſelenite. 7. what formed the circles 
round the center and lay under the flakes at bottom, 
was ſalt, acrid and lixivial, and readily deliqueſced 
beni ay Sind al 
§ 130. Theſe twenty granes, the terrene, non-me- 
tallic and ſaline contents of ten Spa pints of the Pou- 
hon, waſhed with half an ounce of boiling deſtilled 
water, gave the color of canary wine. This being 
decanted, as much more was. added, and it was held 
over the fire, till it acquired a boiling heat. This was 
decanted like the firſt, | but was more lightly tinged. 
This waſhing, was thus repeted to a fourth time, and 
being found to impart. nothing ſenſible, to it, all the 
waſhings were, one after an other, thrown into a coffin 
of filtrating paper, . weighing twenty, nine grants 
placed in a glaſs. funnel, and ſet in a clean phial. 
When all the liquor was paſſed, by which the reman· 


ing matter and the coffin was well waſhed; the | 
. 5 „%% . . eee , ev oy 
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ſeveral waſhings mixed, appeared of the color of 
mountane wine. Compared to the reſt, in this reſ- 
55 this ec ie e ee Ht 
86 131. This fo ation, evaporated to a dr I 
grew higher and higher celbtel 55 . . 
ſion. 2. Shewed no pellicule ; but, e 
of the ſolution e end 6 f 10 r Sor. 
minute ſaline ſpiculae ſhot; 8 4 . The whole? — 
lowly evaporated to a dr 8 0 ba | 55 e 
_— 1 yne 8, ad ſeveral ſtreaks or 
pou wR — brown upon it, evidently the oily, co- 
bn bin erphal of dg ep or the talherdl Medi te 
falt of ſoda. Being afterwa 4s rel 5 men 
ed nine granes. Ir gives ell ys” Ae e 
—— r o tincture to alcohol. 
"his quantity expoſed for thirt ſix hours 
air, it increaſed in weight tree g * hy 7 1 95 
it probable, this is — weight * al wan" 
this proportion contains, =a hich N 
I humidity from che air, with which it de- 
132. Thi ion, $ | 
] - 3 0 I. 5 9 1 AT * - a 
* . the falt is 
e E noe ed by ee pe WL 
cauſes an ebullition with all acid n 
n S. 5. Precipitates all 
9 9 Kei particularly gold in aqua 
Snag words pray AP 
K g acid of vitriol dropped upo 
dry falt, F 131; it cauſed tk Ade 
. . g . a briſk efferveſcence 
i * atile, inviſible exhalation, 
W I Be quick, but not an offen- 
crucible in a naked fire de eqn HAY 
by whe i Wor in which it readily fuſes, and 
loſs of the oily mat more white and acrid ; by the 
Aale acid r ere wirh ſome portion of the vo- 
wept, = to it. And, being ſaturated 
Alt. This tren „gives the vitriolate or Glaubar's 
ine falt, t — . to be the native mineral, alca- 
N e ich, ſome portion of the ſubtil, volatile 
N acid 
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acid of the water adheres, and helps to give it a cryſta. 
line form. This, I take to be propelled, by the heavier 
acid of vitriol, as well as by the force of fire; but, ſo 
exceding ſubtil, as to eſcape every ſenſe, but the ſmell. 
If it contains any of the native vitriolate ſalt, it is ve- 
ry hard, if poſſible, to ſeparate and ſhew it in this 
{mall quantity. | noi 
9 134. The coffin, through which the waſhings of 
$ 130, were paſſed, weighing twenty nine granes, al. 
ter waſhing and drying, weighed forty granes; the in- 
creaſe, eleven granes, being the terrene parts. Thee, 
I. cauſed an ebullition with all, but moſt with the | 
mineral acids; but 2. did not entirely diſſolve in any. 
And, 3. calcined, gave lime. But, this is no proof 
of their being all ot a calcarious or abſorbent nature. 
In order to determine the nature and proportion of the 
earths, in the waſhed mals, left in the filtrating 


85135. I took five granes of the reſiduum, threw 
it into twenty drops of the acid of ſalt. A frothy e- 
bullition-roſe and ſoon after ceaſed. I dropped more 
water into it; and revived the ebullition. Upon its 
cealing, I dropped in more water, and finding no 
commotion, but, on the contrary, ſome ſcaly part 
cules ſubſiding, I added more ſpirit of ſalt ; finding 
no more-appearances of the action of ſolution, I di- 
luted it ſufficiently with water, and paſſed it through 
A filtrating paper; in which, I found it de ſited a- 
bout two granes of a tetrene foliaceous or ſcaly fub- 
tance, which J found inſoluble in water and acids, 
and unalterable by fire; therefore, a ſelenite. The 
waſhings of the Tutte in the muriatic acid, Welt 
an oleum calcis ſalt ley or bittern; for, by alcaline 
ley, the obſorbent earth was precipitated in form of 
Magnefia alba, and with the vitriolic acid, it form- 
ed an other ſelenite. „big 
9 136. Let us now ſe the compolition of this We 
ter, by the teſt of the preceding experiments; fam 
whence we may deduce the following ogra : 
8 
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way of Corollaries. Every pint of this fluid, in the 
natural tate, contains, with the common element wa- 
ter, Firſt, a ſubtil, ethereal fluid, which flies off with 
the elaſtic air; and, as it eſcapes, leaves the water 
more or leſs vapid. $ 92. 1. 2. 3. 4. 3. That this 
fluid is extremely light, as well was volatile, is ſhewen 
by the water ſpoiled of it, being, volume for volume, 
heavier than the water in the natural ſtate ; & 95. 1. 
2. 3. 4. That this fluid is an acid, contrary to the o- 
pinions of ſome reſpectable men; particularly Hor r- 
an; appears by 9 07. 1. 2. $ 98. 99; the quanti- 
ty not yet, if at all to be, determined. Secondly, 
that it contains iron, of which this ſubtil ſpirit is the 
proper and ſole ſolvent in che water, is evinced by 
5100. 1. 2. 3. 4. $103- 10g. f. 2. 3. 4. That, the 
water is impregnated, onely by the means of an acid, 
with different earths; appears from the precipitations 
occaſioned by alcalies volatile and fixed, $ 106. 10%. 
108. This, on the other hand, is proved by the in- 
timate union of acids with the water; § 110. 111. 
112.1, 2. as the acid is further demonſtrated in the 
decompoſition of ſope, F 113. 1. as well as by the 
precipitations of lead and ſilver, 5 120. 122. and by 
the effects in deſtillation, $ 124. 1. 2. 3. 4. 5. 6. 7. 
The proportion of the iron is demonſtrated to be one 
grane in a pint, $ 127, Thirdly, the reſt of the fix- 
ed contents of the water are in proportion of two 
granes to a pint, $ 128. 4. Near one half of this is 
a mineral alcaline ſalt; the reſt, an earth; of which, 
about two parts in five are ſelenite, the reſt abſor- 
bent earth, with ſome portion of oily matter, 5 129. 
130. 131.132. 133. 134. So that a pint of the Pou- 
hon water of Spa, beſides more of the ſubtil acid than 
1s neceſſary to ſuperſaturate ſomewhat leſs than a grane 
of mineral alcali, and ſomewhat more than a grane of 
ſelenite and abſorbent earth, contains more of the ſub- 
til volatile acid than diſſolves moſt perfectly a grane 

non; which is ſo far from being related to vola- 
tie, that it is demonſtrable by a great variety of ex- 
"MK periments 
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periments in the water, after the volatile vitriol- cat- 
chers think it flown: So that, from it's ceaſing to 
tinge with galls, it will be found precipitated, ag it 
is in the courſe and bottom of the ſpring, in form of 
an ochrous earth, as well as in veſſels, in which it is 
ſet to ſtand; and even after evaporation of the water 
to a dryneſs; but then, mixed with the other ſolid 
contents. | | 
137. To what then are we to attribute the medicinal 
virtues of this famed ſpring ?—What ſhould we ex- 
pect from the fixed contents of ten pints of this wa. 
ter? Nothing ſurely, equal to what one pint of the 
water in perfection produces. The fixed ſolid con. 
tents, by any known preparation of art, could 
duce none of the effects, wrought by that ſolution of 
the aggregate in the water, by the means of that moſt 
ſubtil exalted fluid, the work of the ineffable and ini. 
mitable chemiſtry of nature. But, as all the waters 
of this claſs are impregnated, upon the ſame princi- 
ples, with ſimilar ingredients, I hold it beſt to vier 
the analyſis of each apart; and then, to make a com- 
-pariſon, and explane their medicinal operations and 
effects. For this purpoſe, I ſhall rake the other foun- 
tanes of this diſtrict, not ſo much in the order, in 
which they occurred, or I ſet them down, as in that 
of the relation, they appear, upon a comparative 2. 
nalyſis, to bear to this; which I fix upon, not ſo much 
as the beſt in my judgement, but as the moſt remark- 
able; that, with which moſt analyſers have taken 
moſt pains, and moſt phyſicians preſcribe ; that which 
is generally tranſported, and that which may there- 
fore ſerve as a kind of meridian or ſtandard; to which 
all others of this claſs may be compared. 11 
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In pure Reſpect and profound Veneration 
: To a philoſophic Head, 
To a moſt noble and benevolent Heart, 
And | 
To a moſt excellent Friend, 
Humbly Inſcribed 
To 
The Honorable 
The LADY ARABELLA DENNY. 


9138. HE GRro1sBEECK, which in the general 

view of theſe ſprings ſtands the third, 
4. from affinity ſeems to demand the ſecond place 
in this order. Being but a ſmall, ſhallow ſpring, it is 
not ſo apt to be found varied by the air, as thoſe that 
| have a larger baſon to the like ſource. It is pellucid 
and colorleſs ; ſeems to indicate ſomewhat of a ferrugi- 
neous or of the decompoſing pyrite ſmell; but that 
may probably ariſe from the ſoil round it, impregnat- 
ing the air with ſuch exhalations : for, at a diſtance, 
the water has no perceptible particular ſmell. It's taſte 
is vitriolic, with a remarkable ſenſe of ſubacidity and 


ſtypticity. 
9139. It does not ſparkle upon being taken up 
in a glaſs; but, in a ſhort time after, it lines the 
glaſs with ſmall, bright air- bubbles, and upon ſtand- 
ing, and other like means, ſuffers the ſame changes 
and decompoſition with the Pouhon, from 8 89 to 
933 preciſely, in appearance and time. So that it re- 
quires the ſame caution, in point of time and ſeaſons 
of drinking, with the preceding. It gives the like 
N 3 muſical 
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muſical eructations, in ſoft, warm weather, as the'Poy; 
hon; for the like reaſon, F 89. | 

$ 140. The temperature of the water, taken in the 
ſame ſeaſons and ſtate of the Atmoſphere with the Pou- 
hon, F$ 94; from 67 to 843 by the ſame thermome. 
ter, was from 51 to 53. It's coldneſs is always ſuch, 
as moiſtens the outſide of the glaſs, in which it is 
contained, more powerfully, than the Pouhon does 
at any time in the ſame temperature of the atmo. 

here. ; 

l § 141. The phial, in which the Pouhon was weigh- 
ed, $ 95; filled with this, weighed ounces 6. 2. 2, 6: 
That is, half a grane more; which aroſe from it's 
greater coldneſs; for, when they are taken of the ſame 
temperature, this is the lighter, by nearly as much as 
it now appears the heavier. But, by the ſame means, 
ſpoiled of it's volatile parts, 2. 3. 43 it comes to the 
ſame weight with that, or ſeems to excede it; the 
quantity of volatile parts being rather more in this, 
than in that. 

$ 142. 1. With the ſirup of violets, in the fame 
proportion, as in the Pouhon, $-97. 1; it ſtrikes in. 
ſtantly a pale crimſon ; as ſuddenly changes to a pur- 
ple, with more of the roſe, than the violet; in about 
two minutes, it puts on a pale ſky blew ; thence, it 
turns to a ſea green; then, gradually to a deeper, 2 
bright green; every change beginning at the ſurface; 
and thence, by degrees, extending all over the mix- 
ture. | 

2. The water, lying the ſame time in a glaſs ex. 
poſed to the open air, F 139; puts on the ſame ap: 
pearances with the Pouhon, $ 92. 1. except, 2 pale 
pellicule; with this, the ſirup of violets, ſhews a pur 
ple, and is longer in changing from that to blew and 
the different ſhades of green, than the Pouhon or a) 
other of the waters; which, in mine apprehenlion, 1 
to be attributed to a ſtronger impregnation with the | 
mineral acid and leſs of the fixed parts than in the 

n. 

Pouhon 9 143 
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$ 143- It affords the like appearances with tl 
Pouhon, 5 98. 99, with the juice of blew-bortle and 
blew paper 3 the tinge more upon the red, and the in- 
dining to green and the abatement of color ſlower in 
this than in that z which muſt precede from a greater 

abundance of the mineral acid. — 

F 144. With the infuſion of galls*, it ſtruck near- 
y the ſame purple dye, as the Pouhon, F 100. 1; the 
tinge more quick and more upon the crimſon. It 
does not become ſo opac, as the Pouhon'; nor is it fo 
apt to coagulate.— This ariſes, probably, from the 
= Rs having lefs earthy parts, ot a leſs volatile 
acl g 1 | 3 a | 
$145: A glaſs of it, expoſed to the air, in the ſame 
time and 'temperature with the Pouhon, loſes it's 
tinging quality with galls many hours ſooner ; which 
argues a lighter impregnation with iron. 

$ 146. Spoiled of it's air, &c. by agitation onely, 

7 _ it's peculiar dye the more ſuddenly with galls. 

id, off 1 
(147. After it has by ſtanding, by agitation or 
fre, loſſed it's pellucidity, ſmartneſs and vitriolic 
taſte, as well as dying quality, with galls; all may 
be, in appearance, reſtored by a ſmall quantity of the 
common vitriolic acid; as the Pouhon is, $ 100. fl. 

All which are to be accounted for, in this, as in that, 
\ 100. 101. The truth of which is alſo further evinc- 
ed by the following; | | + We 

9148. Filings of iron, thrown into this, produc- 
ed all the ſame appearances and effects, as in the Pou - 

Ron, § 102. 103. 104. RO Ot Mtn 

9149. At the end of five days, it tinged the ſame 
dye with the infuſion of Galls, as in the Pouhon, 

\ 105.1; but, did not coagulate; as this water is leſs 
Koo z $ 145; Ari in _ nine days, this impreg- 

allo loſſed it's purple tinging faculty; 
ene 94): bf 


Where different tow Wy jor 
4 proportions are not expreſsly mentioned, 
_ uſed with the Pouhon are always to be underſtood in the ſub- 
quent trials of all the waters of this claſs. 


N 4 9 150. 
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$ 150.. This impregnation, $ 148, ſtands longer 
fine after filtration, and. retains it's tinging facult 
with galls, much longer than the Pouhon, 5 106. 2. 
Upon heating and evaporation, it yielded much the 
ſame appearances and products, as 3, 4. Which give 
it an equal titule with the Pouhon to the appellation 
of Acidula, as well as Chalybeata; a ſubacid, fer. 
n >. engt omg; 2. 

$ 151. The ſpirit of ſalt ammoniac, with quick 
lime, produces preciſely the ſame appearances in this, 
as in the Pouhon, F 106; except the precipitation's 
being ſmaller in quantity; which verifies the obſer. 
vation upon 5 143. 8 | 

$ 152. The ſpirit of the ſalt ammoniac, with a 
fixed alcali, produced alſo the ſame effects in this, as 
in the Pouhon, 5 107; the precipitate ſmaller and 
paler ; the appearance of cbullition ſeeming ſomewhat 
greater: For the preceding reaſons. 

$ 153. The alcaline ley cauſed the like changes, 
and in the like manner, and the ſame alteration of 
the ſalt, as in the Pouhon, F 108; the precipitate 
not quite ſo great, nor ſo much colored; the pelli- 
cule paler. In further proof of the preceding obſer- 
vations. | 

$ 154. All the acids cauſe nearly the like appear- 
ances and effects with th's and the Pouhon, F110; 
and for the like reaſons with thoſe aſſigned, 5 111. 
113. 1. 2. 

$ 155. The ſolution of ſope is more expeditiouſly, 
effectually and in a greater quantity decompoſed, than 
in the Pouhon, F 113. 1; but the further it is, by 
any means, ſpoiled of it's valatile acid, the more uni- 
formly the ſope unites with it; and for the like rea- 
ſons, § 11 75 2. 

$ 156. Let, it does not curdle, nor any way ſen- 
bly alter milk; ſo that they may with ſafety, and in 
many cafes with propriety, be taken together; for 
the reaſons ſet forth, F 114. 550 

| | 157 
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5 157. The effects of the ſolution of corrofive ſub- 
limate upon this water correſponded with that of the 
Pouhon, $ 116; with ſomewhat more appearance of 
milkineſs 3; but {till leſs appearance of the terrene pre- 
cipitation, Whence, the ſame concluſion, nearly, as 
in 9 117, may be drawn. | x Fr ttt 
$ 158. The ſolution of mercury produces, in all 
reſpects, the ſame appearances and effects, as in the 
Pouhon, $ 118. 1. 2; and for the ſame cauſe; 
119. | E 2 | 
* The ſolution of lead cauſes the like white 
precipitation, pellicule and other appearances in this, 
as in that of the Pouhon, 5 120; to be accounted for 
upon the ſame principles; & 121. | 
$ 160. The ſolution of ſilver produced the like 
commotion, precipitation and other appearances and 
effefls in this, as in the Pouhon, & 122; the preci- - 
tate perhaps a ſhade darker. The cauſe of the de- 
compoſitions are the ſame as ſet forth in F 123. 
$ 161, Deſtilled as the Pouhon, 58 124, it exhi- 
bited the ſame appearances and products; with theſe 
differences, that the pellicule was leſs colored, and it 
did not ſo ſoon grow turbid, nor ſo much. 
$ 162, The deſtilled liquor, like that of the Pou- 
hon, did not very ſenſibly differ from common water 
deſtilled; but, this produced effects analogous to thoſe 
of the liquor deſtilled from that, rather ſtronger, 
} 1243 1. with ſirup of violets; 2. with blew pa- 
per; 3. with the ſolution of ſope; 4. with a volatile 
alcali; 5, with the ſolution of filver; 6. with the ſo- 
lution of lead; 5. upon blew paper ſet in the junc- 
tures of the deſtilling veſſels z and 8. in the remander's 
ſtriking no ſhade of red or purple with ſirup of vio- 
lets. All ariſing from the ſame cauſe in the one, as 
in the other, $ 125; a moſt ſubtil, volatile, acid ſpi- 
tit, the proper ſolvent of the iron it contains; which 
non gives none evidence of any degree of volatili- 


7, contrary to the received opinion; § 126. 
| | § 163. 
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$ 163. This has already appeared from various ex. 
periments; but, is {till more planely evinced by the 
martial 'marter's precipitating in the form of ochroys 
clouds, upon' giving that water, like that of the Poy. 
hon, F 127, a boiling heat. This being, by fltrz- 


tion, ſeparated, waſhed with deſtilled water and dri. 


ed, gives us the quantity of iron the water contains 
which is ſo far from volatile, that it is thus collec. 
ted, and being dried, appears to be about ſeven 
granes in twenty pints. This ſtands the ſame teſts 
of that of the preceding, F 127. 1. 2 3. 4. If this 
quantity be evaporated to a dryneſs, without ſepa- 
rating the parts, it gives a bright brown powder, 
near the color of Spaniſh ſnuff, beſet with a few, mi. 
nute, "ſhining ſpangles. 

8 164. Twenty pints of the Grioſbeeck water, 
ſpoiled of it's iron, F$ 162 ; being, in the ſame ap- 
paratus' and manner, evaporated to a dryneſs, as the 
Pouhon, F' 129; exhibits the ſame appearances and 
products, to the quantity of about eleven granes. 

'F 165. This waſhed, as that of the Pouhon, 
$ 130. gave a liquor nearly analogous in color; in 
which, it appeared the firſt or deepeſt, upon com- 
pariſon; in taſte and effects, quite agreeing with 
that. And, 

9 166. Being evaporated to a dryneſs, it gave a 
ſalt exactly correſponding with that, § 131. 132. 
133; to the quantity of four granes. This, in the 
ſame time, expoſed to the ſame air, increaſed in 
weight, one grane and an half, from the fame 
cauſe. | 
$ 167. In the coffin, through which the preced- 


ing waſhings or ſolutions was paſſed, remaned a ter- 
rene maſs, weighing about ſeven granes ; which, 
like the earth of the Pouhon, & 134, 1353 proved 
to conſiſt of ſelenite and calcarious earth, in pro- 
portions nearly equal, the later the greater. 


$ 168, This then, appears to be a water, * 
| | | natc 
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nated upon the ſame principles, and: with "the Ike 
ingredients, with the Fouhon ; but, in different pro- 

rtions z which the reader may eaſily determine up- 
on comparing the preceding experiments, upon each 
water to thoſe on the other. By all which, in ge- 
neral, it appears, that the Groiſbeeck is endued 
with more acid and leſs terrene parts, than the 


Pouhan, 


HI. Of the SauvzNIER ſpring at. Spy, 


With great Reſpect and Gratitude 
Addreſſed 
"15088 hg 10 Hh 
SIR WILLIAM FOWNES BARONET. 


$ 169. A S in ſituation, ſo in affinity, the Sau- 


VENIER Or SAUVENIERE, Which, in 
the general deſcription, ſtands, & 43. No. 2. de. 
mands the third rank from the Pouhon, in this 
order, and the next after the Groiſbeeck. As the 
baſon of this ſpring is but ſmall, in reſpe& to it's 
ſource, it is not ſo apt to ſpoil, as thoſe, whoſe ba. 
ſons hold more. In perfection, in which ſtate, we 
are to ſuppoſe all that are or ſhall be ſpoken of, when 
the contrary is not indicated ; it is bright and color- 
leſs; but, depoſites an orange colored ochre in it's 
courſe. In taſte, it approaches neareſt the Groil- 
beeck ; than which, it ſeems ſomewhat leſs ſubacid and 
auſtere. And has no perceptible ſmell, examined ata 
diſtance from it's ſource; whereas near or about it, 
more or leſs of the pyritous ſmell is generally percep- 
tible. In it's ſpringing it ſometimes gives muſical 
ſounds, 9 90. 

$ 170. 1. It does not ſparkle upon being taken up 
in a glaſs; unleſs poured from one veſſel into ano- 
ther; then, it ſparkles briſkly ; but otherwiſe, it one- 
ly lines the inſide of the veſſel with ſmall bright alt- 
bubbles. Upon theſe ſeparating, it throws up a di- 
verſicolored pellicule, not quite ſo deep as the Pou- 
hon, but deeper than the Groiſbeeck. 2. In ſtanding 
an equal time in the open air, it appears as milky near- 
ly, as the Pouhon; does not let the like precipitate 
ſubſide. 3. By ſtanding longer, or by agitation or 


fire, it ſuffers a ſimilar decompoſition, in all * | 
1 


* 
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— This colored earth, than either of the 
ing, precipitate. | LY Ta 
T The Mmporaritts by. the thermometer, at 
the ſame time 'with the preceding, F 94, 140; was to 
the atmoſphere, as 52, 53z tO 67, 84; leſs cold, by 
a degree, than the Groiſbeeck. n D 
$ 172. The phial, in which the others were weigh- 
ed, $ 95, 141, filled with this, of 52 degrees of tem 
perature, - weighed ounces 6. 2. 2. 6, and about a 
quarter; but, ſpoiled like the others of it's volatile 
parts, it comes to much the ſame weight; about 
ounces 6. 2. 2. 8. 2 T 


$173. 1. With the ſirup of violets, as in 5 97. , 
5 142. 13 it ſhews, firſt a crimſon; whence, in a- 
bout the ſame time, it changes, to a roſe purple, 
violet, blew, ſea green and green: all the changes 
beginning ar the ſurface, and thence gradually ex- 
tending all over the mixture. N 97 

2. The water lying the ſame time in the ſame air, 
with § 92. 1, § 139; diſcharged air-bubbles and 
threw up a pellicule like theſe ; but paler and light- 
er. Then, with the firup of violets, ſhewed firſt'a 
purple, then a blew, and afterwards a green, much 
ſlower than the Pouhon ; than which, it appears to 
have more of the acid; but ſooner, than Groiſbeeck, 
of which, it falls ſhort, in this impregnation. 

9 174. With the juice of the corn blew-bottle, and 
the blew paper, it's effects correſpond with thoſe of 
the Groiſbeeck, $ 143. a 


y 175.1. With the infuſion of galls, it produces 
nearly the like effect, as in the Groiſbeeck, 5 144. 
| Upon ſtanding, it appears of a deep, rich color, be- 
tween a crimſon and a purple. | 

2. The altered water, {F 170. 2. $ 173. 2, as in 
F1453 It gives but a kind of Madeira wine color, 
with the infuſion upon mixture; and upon ſtanding 
longer, loſſes this tinging quality much ſooner than 

the Pouhon. 103-47 EE 8 
9176. If ſpoiled of it's air, and partly of it's ſpi- 
| | | rit, 


| = 
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rit, onely by agitation, 5 146; it ſtrikes it's dye, jig 
the reft, more readily. - _ ye ay 
5 177. And being ſpoiled of it's pellucidity, ſnurt: 
nels, vitriolic taſte, purple tinging quality, by the 
{ame means with the preceding, & 100. 5.4 1 47; the 
may, in the ſame manner and by the ſame means, i 
reſtored, with the vitriolic acid, I, 

- $. 178. The filings of iron produced all the ſame 
appearances and effects in this, as in the Pouhon 
$ 103. 104; and in the Groiſbeeck, 5 148, With 
thoſe, the purple tinging quality was improved. 

$ 179. At the end of five days, this ſtruck a deep- 
er dye, than 5 105. 1, or 5 149, bordering upon 4 
claret color; and does not, like the former, coagy- 
late; for the like reaſons with the later, but ſtronger, 
Yet this, like theſe, entirely loſes it's purple tinging 
quality, upon ſtanding eight or n ne days, even on 
the filings of iron.—Aa argument of the great ſub- 
tility of the ſolvent in each. | WO 
8 180. This water diſſolves ſomewhat more of the 
iron, and ſtands longer fine, after filtration, and long - 
er preſerves it's purple tinging quality, than the Poy- 
hon, $ 105, 2; But, upon heating and evaporating, 
it yields much the like appearances and products, a 
8 105. 3. 4, and 5 150; the precipitate and the ex- 
tract rather paler, than either. Theſe give this the 
{ame titule with the preceding to the appellation of 
Acidula and Chalybeata, a ſubacid, ferrugineous 
water. 

$ 181. The ſpirit of ſalt ammoniac, with quick 
lime, produced nearly the ſame appearance and effects, 
as in 8 106. 151. | 
$ 182. The ſpirit of ſalt ammoniac, with a fixed 
 alcali, produced nearly the ſame appearance and el. 
fects, in g 107. f 152; the precipitate and pellicule 
| lighter and paler. 
$ 183. The alcaline ley produced ſimilar appear: 


ances and effects to thoſe, F 108. 153; flower 
borate. ar we Arora ger 


- 


F 
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qill lighter and paler. r. | 
5184. All the acids cauſe ſimilar appearances and 
-fe&s with thoſe on the Pouhon, 9 110, and thoſe 
on the Groiſbeeck, F 1543 and for reaſons agreeable 
to thoſe aſſigned, 5 111. 112. 1. 2. 


$ 185. The ſolution of ſope is decompoſed, in 


much the ſame manner, in this as in & 113. 1, or 
155 3 rather more ſlightly, than in the later. But, 
upon being ſpoiled, as that, of it's acid; the ſope in 
proportion unites. For the reaſon aſſigned, 5 113, 2, 

$ 186. It agrees, in all reſpects, with milk, upon 


* 


{et forth in & 114, 136. 


none other effects in this, than in $ 116. 157; ex- 


cept a further inclination to milkineſs, which ſhews, 


this contains ſomething more alcaline, than theſe, 
911, in the natural ſtate. F 

9188. The ſolution of mercury cauſed much the 
ſame appearances and effects, with thoſe of & 118. i. 
2,4 158 ; for the reaſons aſſigned, 8 19. 

F 189. The effects of the ſolution ot lead were 
much the fame in this as in & 120. 159; but ſome- 
what inferior to the later; and are explicable upon 
the ſame principles, as in F 121. 

\ 190. The ſolution of ſilver produced nearly the 
like effects in this as in & 122. 160; rather to ſome- 


o 


what lighter and more pale in color. They appear, 


however, to be founded on the ſame reaſoning, F 123. 
9191. In deſtillation, it gives the ſame appearances 
and products With F 124, 161; as far as human 
ſenſes can compare them. But, the pellicule was 
ls colored, and the ſediment lighter and paler, in 
this than in either of the others. 
9192. The deſtilled liquor to the ſenſes and by the 


experiments, 5 124, 162, I. 2. 3. 4+ f. 6. 7. as well 


as the remaning 8, appeared analogous, F 125; and 
contrary to the received opinion, & 126. 


F 193. 


the ſame trials, and for the like ' reaſons, with thoſe 


— > 


—  - 
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4 193: The ochrous or martial earth is ſeparye, 
from thi 


Proportions differ: The ſolid contents o 


in twenty pints, eighteen granes, of a pale brown 
ochre color, with minute, bright, ſhining ſpangle 


teſts, $ 127. 1.2. 3. 4. 2. Of a ſalt of the fame nz 


N 


is, in the ſame manner as in 8 127, 163. The 


HER ts of this are the 
ſame in weight with thoſe of the Groiſbeeck; to wi, 


of ſelenite. | Wes 
$ 194. This being ſeparated into it's conſtituent 
parts, as in { 163, 164, 163, 166, 167, appeared 
to conſiſt of, 1. An ochrous earth, or precipitate of 
iron, about ſix granes and an half; ſtanding the 


ture with that of & 131, 132, 133, to the quantity of 
about five granes ; whoſe ſolution compared to the 00 
reſt. in depth of color, is the fweth; g. Of earthy 0 
parts, about ſix granes and an half, partly, and mol. 0 
ly calcarious, and partly ſelenite. of 
8 195.. This alſo appears to conſiſt of the like Wi © 
ingredients, compounded upon the ſame principles, Wi ": 
with the Pouhon and Groiſbeeck; but, in propor: WW * 
tions more different from the former, more corre: f 
pondent to the later. | 
| f 
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F 136. ing fhe 12 50 1 2 5 
tuation, with te che ach AY 
foil 2 one of the ſloweſt ſpri ſprings, bf 5 5 apt t 
contract foulneſs, by decompoſing; ; and depoſiting 1 1's 
ochrous earth in it's baſon, as well as in the courſe 
of it's water. When it is y oſten e hg cleart 
of this; it's water js as brilliant and as brifk, as mo! 

of them; and not inferior in medicinal virtues to ma- 

ny, if to any, of them; though it has been moſt 
cgregioufly miſtaken. In the general view of che 

ſprings; this: ſtands 5 49. N 5. Here, it ſeems. to 

clame the next rank to the Sauveniere. * © 

$ 197. In ordinaty, as it now lyes much ne- | 

glected, Ys hardly ſo bright and pellucid, as any of | 
the reſt. It is as colorleſs. In tafte, it is ferruginèous | 
and auſtere; and after the fountane has been newly 

emptied and: cleaned; it is ſmart and brilliant; but, 

not, as I have feen it, quite equal to it's neighbours. 

It bas no perceptible: gell; ; but the place about it 
imells always very ſtrong of gecompofi ing pyrites, or 
like hedps of ruſting iron, eſpecially in warm, moiſt | 
weather ; when it is rather more muſical, than the [ 
ly ouhon; $ JO: ,, 13 

9198. 1 It dots bot falle upon takin; g up in a 

glaſs; but, it lines the inlt de and lower part of the 
glaſs with air-bubbfes; 4 pon ſtanding ſame minutes; 
though more thinly than the reſt. 11 judge, if it were 


more frequently drain, # might, in kent dane 
© anſwer 
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anſwer the ſame teſts with the others. 2. Upon ſtand. 
ing in opeg air, it fuffers preciſely che ſate changes 
in the ſame length of time, with the Sauveniere. 
but, ſeems ſomewhat leſs milky. 3. By ſtanding lo 
ger, or by agitation Or fire, it ſuffers A like decom- 
poſition in all things; the terrene parts ſubſiding, 


onely higher colored and ſeeming rather more in 
„ 7 OTE i ns 

$ 199. It's temperature, at the ſame timewith the 
Sauveniere, 5 171, was to the atmoſphere, a8 53 
54, to 67, 845 leſs cold by a degree. Though thi 
probably would not be, if this were as frequent 

_ Cleaned and drawn, as that, i 

9 200. The phial, in which. the others were.weigh- 
ed, § 94, $ 141, 172; filled with this, of 53 de- 
orees of temperature, weighed ounces 6. 2. 2. 6, and 
leſs than a quarter more. But, ſpoiled like them of 
it's volatile parts, the ſame volume comes nearly the 
ſame weight with theirs, ounces 6. 2. 2. 8. 
9 201. 1. With the ſirup of violets, as in 97. 1, 
$ 142. 1. $ 173. 1; it ſtrikes firſt a roſe! purple; 
whence, it changes inſtantly. to a bright blew, and 
ſoon after, to the ſeveral ſhades of green, the deepeſt 
after the Pouhon, Which argues a ſtronger impreg: 
nation either with the iron or the abſorbents or al- 
CANCER... 127 


2. The water ſpoiled, by lying the ſame time in 
the ſame air with F. 92. 1. § 139, 173. 23 It ſhev- 
ed, firſt a purple, but in an inſtant afterwards, 4 
blew, and then, very ſuddenly after, became a bright 
green all over, the next in order to the Pouhon; 
upon the ſame principles, above ſet forth. _ 
8 202. With the juice of the corn blew-bottle 
and the blew paper, it's effects agree, more with the 
Pouhon alſo, 8 98. . 5:13 (14 1 v9 75 
8 203. 1. With the infuſion of galls; it firſt ſtrikes 
in about half a minute, a pale crimſon ; then, (urn 
to the ſame color and appearances with the Pouhon. 
58 100. 1. or rather nearer the Sauveniere, 175! 


1 
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for, ir does not coagulate hut ſeems more upon the 


violet. 
6 204% 2, The altered water, § 198. 2; at firſt, 


ſtrikes a deep Madeira color; and by ſtanding, high - 


thens to A. roſe · purple z and keaps this tioging _ 
lity, nearly as long, as the Pouh on. 

9205. If ſpoiled of it's ait, and party of it 8 foi- 
rit, onely by agitation, or the pump, as in 5 100. 3: 
$ 146, 1765 ic ſtrikes it's dye more: readily, : like 
the re $7717 19: N 191394 

$ 206, And, being ſpoiled of i it's  pellucidiry, uam! 
neſs, vitriolie taſte and purple tinging quality; by the 
like meas with the preceding, F 100. Xa 8, 9147, 1774 
all may be, in a great meaſure, and by the like means; 


tte vitrielic acid: reſtored : which ſhews: the affinity, 


this artificial acid _ to the ea: or T in 
the water. 


A 2 proof, by the improvement of eoleey 
which was firſt crimſon; and then purple, en af: 
ter coagulated and precipitated: 

{ 208. At the end of nine days, this infuſion res 
tained it's purple tinging quality, equal to the firſt or 
ſecond day. .— Which indicates the acid in greater 
_ or of a more fixed nature; than in the pre- 

nr + 

\ 209. This water diſſolves about the fame quan- 
tity of the iron, with the Pouhon. And upon heat- 
ing and evaporating, yields much the hke appearan- 
ces and products, as 9 105. 3. 41 all which com- 
pire to confirm this water's titule to che appellation 
of Acidula and Chalybeata, a ſubacid and Terrogine- 
0us water, equal to any of the reſt. -. 

F 210. The ſpirit, of ſalt ammoniacy with quick 
lime, produced nearly the fame appearances and ef- 
es, 1 EY we 1591, 181 5. the precipitating earth 

| i; Qop + feming 


| 


— 


ET. I ee ̃ -v 


_— — — 
. —— OO Cp EIS A EY Ee nates ce, — 2 CP > 9s > rs —k— 
— — — 
- 


4 _ _— 
— — GR | — — —— 


cher ſpoiked of it's air and acid, the ſope 
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ſerrning ſome what higher colored, than che ga a 
third. 

8 211. The ſpirit of ſalt ammoniac, with url. 
alcali, bn ene the fame appearantes and tf. 
feds, as in g 40%, 152, 188 The precipitate na pet 
licule nearer the Pou 01 8 Tiga . 

8212. The alcaline le 5 Produced the like: Wiſer 
as in § 108, 153 183; hae, near the firſt; hut in- 
ferior in quantity and color of precipitation and belli 
cule; together with the like changes as With de wo 
latile alcai. 

8 213. All the acids work: the tikwelnbps ind 
ſects in this, as in 91105 REA 1845 ind for the 
ſame r z $ 212, 112. l. 2. but, not quite fo 
briſkly, as the well is leſs ſlegedbed and drawn. If 
it were more ſo; there is reaſon to apprehend, that 


8 214. The ſolution ef ſope is decompoſed, in 
ck the ſame manner, rather inferior to 5 113. 1. 
155, 183. Which, I attribute to this well's being 
leſs frequently emptied. Being, like the others, fur- 
leſs or more 
1 mixes with ek for the reaſons aſſigned, 
I13 0 115 

. $7 5 It agrers F and ih all reſpets, with 
milk, upon the ſame trlus and the like reaſons, 
with thoſe of '$ 174, 156, 186 ' 

216. With the ſolution of corrofive ſublimite, 
it ſuffers no more ſenſible change, than the preted- 
ing, $ 157, 18 ; an argument of it's containing 10 
more of an alcaline ſalt predominant in this ſtate, than 
thoſe; though! it ſeems ſomewhat more in this than 
in the Pouhon, $ 116; 5 1175 from ſore gte . 

of precipitation. 
$ 217. The ſolation of wirtufy Sued effects 
analogous” to thoſe in the Poubon, & 178. 1. and to 
the others, 5 158, 188; burt inferior in unit and 
hp. == of precipitation. 1181 „18 „ole 
8218. The effects of the ſolution of lead * ts 


in this, they might appear equal. 
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ogous to thoſe in 5120, 189, 189 bur in- 
epos the 


atrial 5 
hee even to the later. And are X _ 
—_———— -en eee e ere 
17 4%. Me Voile of filver cauſes ill che like ap⸗ 
pearances, flower” and fighter in this, tha in the Pou-, 
hon, $192; quicker add-gremter than(in $160, 1963 
der e Bre pri de cad e 5 525! 
$220; In deſtillation, it exhibited the fame” ap- 
pearances and products with 5 124, Wh ; as far 
2s ſenſes can diſcern ; but, the ſparkling did not riſe 
quite ſo high ; the pellicole and ' muddineſs rather 


7 * arr. 


nearer that of the' Poution, than the others. 
- $ 22x, The deſtilled liquor appeared to the ſenſęs, 
as well as by the ſeveral experiments, 5 124, 162, 
192, 1. 2. 3. 4. 5. 6. 7, together with the Jes 
liquor, 8, to correſpond. But, of this, the Watro 
ſeems the weakeſt, as containing lefs' of the ſubtil 
acid than the reſt ; though enough to contradict the 
received opinion. WU N. Nau en „ 

9222. Evaporated to dryneſs, twenty pints of it 
yield much the like appearances and products with 
the Pouhon, rather higher colored ; in the propor- 
tion of twenty granes. 

9223. After it gets a boiling heat, the ochre ſe- 
parates from the other terrene parts, as in the Pou- 
hon, $127; this, well waſhed with warm deſtilled 
water and dried, weighes near eight granes, and 
ſtands the ſame teſts with the preceding; 1. 2. 3. 4. 

9224. This being ſeparated, and the remanes e- 
vaporated to a dryneſs, gave a mixed maſs, conſiſt- 
ing of earth, ſome ſalt, with ſome oily matter to co- 
lor it, in the proportion of twelve granes. 

F225. Theſe parted by waſhing, as thoſe of the 
Paubon, F 130; gave a liquor in color, compared to 
the reſt, the ſecond, in taſte and qualities, correſ- 
ponding with that alſo; Ad. 

9226. It gave, by evaporation, a ſalt in the pro 
portion of fix granes, exactly correſponding with that 
of the Pouhon, § 131, 132; 133. Jn the like time, 

Oz in 
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in the ſame air, increaſing in weight, three granez, 


$ 227. The terrene non- metallic parts ſeparated 
by filtrating, being well wafhed and dried, weighed 
ſix granes; which, like the earth of the Pouhon, 
5 134, 135, or Groiſbeeck, 5 167, or Sauveniere, 
J 194. are partly ſelenite and partly abſorbent: earth, 
in much the ſame proportion, about two of the one, 
to three of the other. 


1 0 - £ 


S 228. Hence, we may conclude this a water com- 
poſed of the ſame ingredients, impregnated upon the 
ſame principles, and, though in different proportions, 
of courſe endued with: ſimilar properties and medici- 
nal virtues: Hence, they err, who deem it purgz- 
tive. To avoid ſeeming repetitigns, as may well be 
done, where ſo much plenty appears; without point- 
ing out the minute diſtinctions, I ſhall onely (ay, 
that the neglected fountane of Pounon PIA, $ 46. 
Ne 5. ſtands next in affinity to the Watroz, | 
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D 1 71 HIS þ pring, Which in the ge view 
= * Waßgers, ſtands in ,y . 
in this order, comes next to the Watroz. Abi wate 
is not apt to foul it's baſon, nor lye covered in, & 
with a pellichle, more than the Groiſbeeck or the Sau- 
veniere; becauſe, their ſeveral baſons are 175 adapt- 
ed to the ftrength.of their ſprings, than, thoſe of the 
Pouhon, or the Watroz. It covers the baſon round 
a the high water mark, with a little line of pale ochre, 
of which, it alſo makes a depoſite in it's courſe. © 
F 230. In alpect, it is colorleſs and quite bright. 
With the mell, common about the other waters, 
which may, in themfelyes.* be looked upon as inodo- 
tous, this has ſome what of, the fetid ſmell, which 
ſome aſcribe to rotten „or rather more like the 
ſolution of liver of ſulphur precipitating with an a- 
cid, or, which i is ſtill more familiar, the waſhings « of 
a foul gun. 
$231: This is in TENT more or leſs | ercepti- 
ble in the water; but moſt of all in moiſt, warm 
FEAT, or previous thereto, Hence, it has with ſome 
Wo | obtained 
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mperatute' of 
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temperature, weighed ounces 6. 2. 2. 6. But 
22 Nike thee, ſpoiled af. it's volatile Parts, the 
ſame volume weighs OURCES 6. 2. 2. 4, near eight 
anes. 5 5 — 9 5 is 01: BY 
© 2262.4. With the Grup of violets, as in 5 97. 1. 
5142.1. 517g. 1. f 201. J. it ſtrikes, firſt a roſe pur: 
ple; whence it quickly changes to the-brighteſt blew, 
and thence gradually, to ſuch a green, as the Sauve- 
niere gives, and in the ſame time and manner, nearly. 
2. The water ſpoiled, | by lying the fame. time in 
the open air, with § 91. 1. § 139. 173. 2. 5198. 2; it 
ſhewed ſome faint appearance of purple; but, in an 
inſtant, turned to a pure blew, and next, in time and 
degree of color, green after Watro gz 
239. With the juice of the corn blew - bottle, as 


well as with blew paper, it correſponds with the ef- 
feds of the Pouhon, 5 98, 99, or rather more with 


the Watroz, 5 202. 
9240. 1. With the infuſion of galls, no percepti- 
ble change is produced for about half a minute; 
it changes to ſome degrees of obſcure purple, and 
gradually highthens to à roſe purple or crimſon 
loom; or, as if ſome few drops of blew were mixed 
with the color of Burgundy--wine, This approaches 
nearer to the Sauveniete, $ 175, 1. 
2. The altered water, d 235: with the ſame in- 
ſulon, produces nearly the ſame effects, as in Watroz, 
\ 204. 23 rather pale. HBAs 

241. If ſpoiled of it's air, by agitation or the air- 
pump onely, as in F 100, 3. $145, 175, 2. 204. 23 it 
ſtrikes it's dye inſtantly, like the reſt. 
9242. And, ſpoiled of it's pellucidity, taſte, ſmart- 
nels and purple-tinging quality, by the like means 
with the preceding, & 100. 4. 5, § 146, 177, 2043 all 
may, in a great meaſure, and by the like means, a 
lufficient quantity of the vitriolic acid, be reſtoted: 
Which ſhews the affinity, this acid bears to that of 
2 waters, and theſe of courſe to each o- 


9243. 
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$ 243. With the filings of iron, the action of fo. 
lution and all it's conſequences appeared in this w 
ter, as in 5 103, 104, 105, 148, 20; nearly the fame 
as in the laſt. all 4 e 
8 244. At the end of five days, this infuſion te. 
tained it's purple tinging quality wich galls, equi to 
the firſt or ſecond day; but loſſed it entirely before 
the nineth ; which ſhews the paucity or volatility af 
the ſolvent. 4b 42 LA 18 n 1 
$ 245. This hardly diſſolves as much of the iron 
as the Watroz, 5 207; and, upon heating and era. 
porating, yields much the like appearances and 
ducts with $ 105, 3, 4; inferior ſomewhat in quan- 
tity. Hence this, as well as the reſt, is to be allowed 
a rank among the Acidulae, as well as the Chah. 
beatae. b. TEE wren 
9 246. The ſpirit of ſalt ammoniac, with quick- 
lime, produced nearly the ſame appearances and effects, 
as in $ 106, 151, 181, 210; moſt like the laſt but 
one. N LL 
$ 247. The ſpirit of ſalt ammoniac, with" fixed 
alcali, as in & 107, 152, 182, 211 ; produced nearly 
the like appearances and effects. 25 | 
$ 248. The alcaline ley, as in F 108, 153, 18, 
212, produced changes and effects analogous ; [ch 
colored and more ſlight. The changes in the ſalt, a 
in the firſt. - | IG: fv 
$ 249. All the acids work the like changes and 
effects in this, as in & 110, 154, 184, 213; and for 
the like reaſons, as 5 111, 112. 1. 2; but, inferior to 
all but the laſt. nn 
$ 250. It decompoſes the ſolution of ſope, 3s 1 
§ 113. 1, $155, 185, 214; in much the ſame propot- 
tion as the laſt. When it is by any means ſpoiled « 
it's air, it receives the ſope, more or leſs intimately in 
proportion, as it is diveſted of it's acid; for the reaſons 
aſſigned, F 113. 2. 


$ 251, It makes no alteration in milk, more pr 


0 
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thoſe of $/1143 156, 186, 215 z and for the like rea- 
hos the ſolution: of corroſive ſublimate, 
this ſuffered no more change of dropping than the o- 
thers, F 116, 157, 187, 210; but, in about three 
hours, I obſer ved it more milky, even to a pear lo a- 
city Which ſeems to indicate ſomewhat more of an 
Acaline matter, or a pure alcali; if not ſome of the 
infammable principle, or the oily matter ſubtiliſed by 
pdgelaBiidhyws, 12s eee Y eee 

$ 253» The ſolution of mercury cauſed effects ana- 
logous to the others, § 118, 1, § 158, 188, but more 
to thoſe of 8 m_ E n NETS Ea 

$254. The ſolution of lead anſwered to the effects 
produced in the others, 5 120, 159, 189, 218 3 for 
reaſons given, F 121. But, the clouds and precipi- 
tate are not quite ſo bright a white, as in moſt of 
the others; which intimates a ſtronger impregnation 
with the inflammable principle; whence probably it's 
ſmell. nee | 
9 255. The ſolution: of ſilver correſponds in it's 
effects upon this with the others, F 12 2, 160, 190, 219; 
for the reaſons in F 123. ſeeming leſs upon the pur- 
ple and ſomewhat more upon the aſnh- color, than any 
of the reſt, for reaſons in the preceding 9. 
9256. It's appearances and products in deſtillation 
correſpond with thoſe of F 124, 161, 191, 220; as 
far as the ſenſes can diſcern, The ſparkling roſe not 
as high; as in the Pouhon; the ebullition was more 
inconſiderable; the bubbles ſmaller, and noiſe leſs. 


Nor did it appear quite ſo turbilu. = 

9257. The deſtilled liquor, as well as the remaning, 
to the ſenſes, as well as upon the experiments, 5 124, 
162, 192, 221, 1. 2. 3. 4. 5. 6. 7. 8, appeared to 
correſpond with the reſt. Which proves it's titule 
to the appellation of Acidula, contrary to the general 


notion. It gave no ſenſible proof of any thing ſul- 


Phureous or phlogiſtic, more than the reſt; whence, 
Ve may conclude, it contains but little of that matter. 
| e 2358. 
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With due Attention and Regard. 

Io a Boſom, fraught 
With every Social Virtue; _ 
++ Inſcribed m 

BLAYNEY TOWNLEY, ESQ; 


$ 265. FT\HIS neglefted fountane, which, in 
the general view of the medicated 
ſprings, ſtands in & 50. N* 8. naturally falls into this 
claſs, 23 to the order layed down. | Though, 
in an other ſenſe, it merits the firſt rank of theſe, and 
perhaps, of all the known medicated ſprings of this 
denomination. „ 8 
$ 266. This is one of the quickeſt and moſt ſpright- 
ly ſprings in the world, and the moſt colorleſs, 
clear and bright water. It neither does, nor can, foul 
it's baſon ; whoſe bottom is therefore conſtantly clean 
and bright. And, if any foulneſs were thrown into 
It ; the ſtrength of the ſpring and it's motion are ſuch, 
as muſt very readily reject and expell it. Yet, at the 
higheſt mark of the water, a little ſeam of bright o- 
range colored ochre is ſometimes found; where the 
attraction of coheſion keeps ſome portion of the wa- 
ter always ſtagnant ; bur no pellicule can reſt on it's 
ſurface, from the quickneſs of it's mot on and dif- 
charge. | 
$ 267. It has no perceptible ſmell; though from 
the ſoil around it, ſome pyritous exhalations are ſome- 
times perceptible, and muſical ſounds heared, 5 90; 
eſpecially, in moiſt warm weather. Thoſe may and 
ſometimes do deceive the unwary, 
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9 268. To the palate, it is moſt gratefully ſubacid, 
vigous; ſmart, and ſprightly, not unlike-the briſkeſt 
Champagne wine, imprinting exceding | little, | if any 
vitriolic-or-ferrugineous taſte, ' Being drank, it ge- 
nerally ſits lightly and agreeably on the ſtomach z 
and, though exceſſive cold, it warms, cheers and in- 
vigorates. In a few minutes after drink ing a large 
glaſs or two of the water, it cauſes eructations, as 
moſt waters of this claſs do; but, inſtead of their 
being offenſive, as moſt of theſe are, the laſt in par- 
ticular, which cauſes nidorous belchings; this gives 
a ſmart, not diſagreeable ſenſation, upon making it's 
eſcape from the upper or left orifice of the ſtomach; 
is very quick in it's tranſition through the gullet to 
the throat; whence, if the mouth happens not to be 
open, it flies off by the noſe, making the ſame pi- 
quant impreſſion upon that organ, that is. commonly 
made by the fumes of Champagne paſſing that: way. 
Before my time, it was: condemned formally: by the 
phyſical faculty, and uſed onely by the more judici- 
ous boors ; who make it their principal beverage, up- 
on all occaſions. I am perſuaded, that had Paracel- 
las, Van Helmont, or any. of our enthuſiaſtic che- 
. mical writers, that loved Champagne white wine, but 
ſeen Tonnelet water; they would have called it, Mi- 
neral Champagne. Compate this ta the Pouhon, 
y 89; to the Groiſbeeck, $ 138; to the Sauveniere, 
9169; to the Watroz, 5 196; to the Geronſter, 
9229. and all the ſenſes muſt give this the pre- 

ference. 10850 
9269. It does not ſparkle inſtantly upon taking up 
in a water glaſs; but while the eye is intent upon 
watching the changes, the glaſs becomes ſuddenly ſo 
obſcured or confounded to the fight, that, at firſt 
view, it ſeems an extraordinary change in the water; 
Whereas, upon examination, it is found to be onely a 
large, dewy moiſture, by the extreme caldneſs of the 
water, inſtantly condenſed on the outward ſurface of 
the glaſs; from which, it is not eaſily kept free * a 
ong 
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ng time. This being wiped off, as quickly u 4. f 

De, the contained water will be — wo A | F: 

ds briſkly as the Pouhon water, after bottling and wan. * 

porting4/ifor, in an inſtant; when the temperature of p 

che air was at 66 degtoes of Prins 's thermometer, t 

L 

fi 

al 

de 

th 

th 

R 

ape ; the water amits of it's ſe 

appearance of milkineſz " 

light mother of pearl colored pellicule * 

— ſurface. In this, it agrees with the Geron- 0 
r, $235. Bi (14/361 ee 

8 271. The temperature of this ſpring, at the vs th 

rious extremes, in which the others were tried by the ha 

ſame thermometer, $ 94, 140, 171, 199, 2363 wa pl 

to the atmoſphere, as 49, 50, to 66, 84. Hence, 5 

this appears the coldeſt of any of the ſprings of or # pl 

bout Spa. Yet, notwithſtanding, od 

9 292. It is by much the lighteſt, though the cold — 

eſt: For, the phial in which the others were weigh. 1 

ed, § 94, 144, 192, 200, 237 ; filled with this, af 1 

the temperature of 50, weighed ounces 6. 2. 2. 5. = 

But, when like theſe, ſpoiled of it's volatile parts by c 

agitation, the ſame volume weighs ounces 6. 2. 2.) 5, 

Whence, it appears, not onely in all reſpects leſs 0 

terrene, but more highly charged with a moſt ſobtil * 

ſpirit and elaſtic air, than any of the reſt. This p. f 5. 

pears by comparing them by the hs, numbered 3. C 


bove; as well as by the following obſervation. If 

the phial be not immerged in the ſpring, it is impol- 

ſible to fill it free from air-bubbles ; and if N ” 
| 6 ſtoppe 
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nd inſtantly, it will appear full of them as the 
topos; 79 9 1 But, thus filled 
glals, ee * 101 
and ſtopped, it may be well weighed without any ap- 
pearance of an air-bubble. Tet, in ſtanding ſome- 
time after in the open air, without opening, the ſame 
appearance is diſcovered, as if the bottle had been 
filled with hot water; a ſpace; not quite f& conſider- 
able is found void of water; occupied by the ſubril 
ſpirit and elaſtic air, which the warmer medium had 
ed from this cold water, as the colder air con- 
denſes the hot water and makes it occupy a leſs ſpace 
than before. | 1720 Eins 36 RE 7 A $4 f 
9273. It may be decompoſed by all the means, 
that ſpoil the Pouhon, 505 I. 2. 3. 4 50 andthe 
reſt, 9 139, 170, 198 z but; the phaenomena are moſt 
ſenſible in this. 1+ It ſtands in the open air -without'a 
viſible change, longer than the Pouhon ;; but, it-lof- 
e it's ſpirit and abates of it's purple. tinging quality 
with galls, more in the ſame time. The reaſon of the 
change's not being viſible, is this being leſs -terrene 
than that. 2. When agitated in a ſtopped bottle about 
half full, the air ruſhes out with a much greater ex- 
ploſion ; in the reſt, it agrees with the Poution'y but, 
Is not ſo turbid. 3. A bottle of this, whether com- 
pletely or incompletely filled, and corkedy if ſet in 
a warm place, will not onely either throw out the 
cork, or burſt the bottle, with a louder exploſion, 
than the Pouhon; but, if it be full will run ovet. 
like Champagne, or if the bottle be lying on it's ſide, 
the water will be thrown with the cork to ſeveral 
feet s diſtance from the bottle. After theſe: like 
forcible protruſions of the cork, the water beeomes 
ſpiritleſs and effete, in a great meaſure. 4. If ſet on 
the fire, or in a veſſel in hot water, or heated ſand, 
It is more quickly and ſenſibly affected, than the Pou- 
hon or any of the other waters, and throws the air. 
bubbles ſome inches higher, in cloſe veſſels eſpecially z 
When thus decompoſed, it is not ſo high colored, as 
the Pouhon: 3. Placed . under the receiver of an air 
Pump, upon the exhauſting it, nearly the like ap- 
8 pearances, 
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ces, as by fire, are produced; more quickly 


and ſmartly in this, than in the Poubon. Whence, 


greater cautions are to be uſed for procuring this water 
in the fulleſt perfection. Yer, it bears battling and 
tranſportation, in very cold weather, as well as any 
of the reſt, In the bottle, ſbon after it is filled and 
cloſe corked, ſome more empty. ſpace than ordinary 
appears. This is not any loſs of ſubſtance, as ſome 
may imagine: It is onely ſome of the elaſtic air, that 
begins to eſcape from the water in a warmer medi- 
um; this is very apt to burſt the bottle. Therefore, 
it is beſt to let it out and fill the bottle with more wa- 
ter before it be cimented or pitched and tied over for 
tranſportation. 1e 

S 274. 1. With the ſirup of violets, as in { 9). 1, 
§ 142, 1. § 173. 1. § 201. 1. 5238. 1; it — 
firſt a pale crimſon, and inſtantly after, a bright roſe 
purple; then, a violet color. In about two minutes, 
all tints of red vaniſh and leave the mixture of a 
bright, \ ſky blew. Soon after this appears at the 
highth, it begins, where all the changes are firſt 


. wrought, to turn to a ſea green, at the ſurface; 


thence, it extends and improves all over by degrees, 
to a very beautiful, bright green. If when the green 
has extended to about half an inch below the ſurface, 


it be mixed; that color will predominate. But, it | 


left unmoved, after the water be firſt poured on the 
ſirup, it will appear half green, half blew, the next 
day. n 
101 5 The water lying, the ſame time, expoſed to the 
open air, of the ſame temperature with the reſt, 5 92. 
$97. 2. § 142. 2. 173. 2. $ 201. 2. $ 238. 23 Or 
even by agitation, or the air pump, ſpoiled of all its 
elallic air and ſpirit, ſtill ſhews ſome ſtrong appear- 
ances of purple, with this ſirup; but, in leſs than 
three minutes after, becomes a ſea green, and in lels 
than five, a thorough green all over. 

$ 275. From theſe experiments, 5 273. 1. 2. 3: 4:5 
It appears, that this water is, the moſt ſtrongly s — 

| charg 


err re a am woo ao coa= . fo. + 


Q O&Q — 5 -=©n rm, — or 


5 *3 


Of. the  TonNzLET: ſpriig at SH? 203 
charged with the ſubtil, volatile ſpirit, on which the 
Chief energy of all waters of this claſs depends. When 
I firſt ſaw the crimſon. hue, this water ſtrikes with the 
ſirup of violets, 5 274. 1.23 hich beyond eſeaping the 
obſervation of all preceding avalyſers; is againſt the ge- 
neral remarks and opinions, which-goe'no further than 
the laſt, the green eblor, and moſtly deny e cauſe, 
the ſubtil acid; I beat about for ſome accidental mo- 
tire for fo unexpected a change. Had I been con- 
rented with firſt appearances, I might have layed hold 
on the firſt, that offered, and probabl have ſubſeribed 
to former notions : My firſt experiments were made 
at this fountane, at the dawning of a lovely morning, 
in the beginning of Auguſt 1732, with my glaſſes on 
the top of the ſtone, that covers the ſpring and my face 
to the eaſt; where the clouds appeared of all the 
ſhades of crimſon, purple and ſcarlet. It firſt ſtruck 
me, that theſe colors, reflected to the glaſs, had de- 
ceived me. Till I got my ſervant to hold an Um- 
brella over me and ſhade off the colored light, I aſ- 
cribed this change in the water and firup to the 
clouds. I then ſaw my miſtake, confirmed it by re- 
petitions of the experiment, in fairer light, and ap- 
prehending, that I have diſcovered the true cauſe, I 
here ſubmit it to the judgement of the diſcerning. 
Some ſhades of theſe colors are viſible in all the wa- 
ters of this claſs; but, none of the preceding ſhews 
ſo much of the crimſon, as the Tonneler. 

y 276. With the juice of the corn blew- bottle, as 
well as with the tournſol- dyed paper, effects were pro- 
duced correſponding with theſe and thoſe on the other 
waters, § 98, 99, 143, 174, 202, 2393 with ſtill 
more evidence of the acid, the crimſon or roſe purple, 
and more ſlowly changing to the green. Hence, I 
muſt think this water has the cleareſt clame to the 
appellation of Acidula, as we ſhall demonſtrate 0 in- 
utuled to that of Chalybeata. 

9277. 3. With the infuſion of galls, as in & 100. t. 

144. 175. 1. § 203. 1. § 240. 1; it mixes with- 

KL out 
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out change; but, in leſs than a minute, it ſtrikes a pale 
crimfon.; which becomes quickly deeper, and by and 
by, puts on the roſe purple, or inclines to the color 
of hermitage wine, or a mixture of crimſon and blew 
of extreme _ and long permanence, without co- 

lation or other change. | 
® But, in the water altered by agitation, in 28 
little time as it takes to ſtrike the firſt dye, in the 
unaltered, it comes to the deepeſt tinge. Or, upon 
ſtanding, the ſame time with the others, F 100. 2. 
$ 144. 175. 2. f 204. 2. 4 240. 2; it firſt and in- 
ſtantly tinges a Madeira wine color, and ſoon after, 
highthens to a roſe purple, or a mixture of crimſon 
and blew. This, as well as all the reſt, produces fi 
milar effects with all other vegetable aſtringents. And 
theſe are one of the proofs of their being Chalybeata, 

impregnated with ſteel or iron. 
$ 278. After it has been ſpoiled of it's elaſtic air 
and ſubtil ſpirit, and therewith loſſed it's pellucidity, 
taſte, ſmartneſs, and purple-tinging quality, by the 
like means with the reſt, 5 100. 5. F 147, 177, 205, 
241 ; all may, in the like meaſure and manner, bere(- 
tored, by the addition of a ſmall portion of the vi 
triolic acid. A clear proof of the affinity, 1. of thi 
acid to that of this and each other of the waters, and 

2. of theſe, 'of courſe, to one another. 
$ 279. With the filings of iron, the action of ſo- 
lution and all the other effects, ſeen in 8 103, 104 
105, 148, 178, 207, 243, are produced, in a mort 

evident and ſtrong manner, than in any of theſe. 

$ 280. This diffolved more, by two granes, of the 
iron, than any of the preceding. And retained it! 
purple tinging yuny with.galls, at the end of nine 
days, as well as at the firſt or ſecond day; wheres 
all the preceding, except the Watroz, loſſed theirs, U 
the fiveth day of their ſtanding; which, in a great 
meaſure, may be owing to the greater ſtrength of ib 
impregnation, as well as to this water's being free 
from terreſtreity, than the others; which is alſo * 
| realon, 


T 


aſcali upon evaporation? 
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reaſon, why the infuſion of galls cauſes not ſo great a 
coagulation in this ſolution; as in that in the Pouhon. 
5281: As the impregnation of this infuſion was 
the ſtrongeſt; ſo, upon heating and evaporating. it 
proportionably yielded ſimilar appearances and pro- 
ducts with § 10g. 3. 43 ſuperior in quantity, by two 
granes. Who then, will deny this, the titule of A- 
cidula, more than of Chalybeata? | 

$ 282. The ſpirit of ſalt ammoniac, with quick 
lime, as in 5 106, 151, 181, 210, 246; produced 
analogous effects; but, it was leſs milky and turbid 
and more yellow, and the precipitate more upon the 
orange color ; an argument of leſs earth and more iron 
in proportion. 

$ 283. The ſpirit of ſalt ammoniac, with a fixed 
alcali, as in 5 107,, 152, 182, 211, 247; produced 
effects ſimilar in all reſpects; but, the ebullicion ra- 
ther more evident, and the pellicule more ſlight and 
ale. | 
+ 284. The alcaline ley, as in 5 108, 153, 183, 
212, 248 which, in the firſt, cauſed an evident milki- 
neſs at the ſecond, and almoſt an opacity at the tenth 
drop; here ſhewed no change to the laſt; and then, 


but ſlight, milky clouds at bottom; and the like pelli- 


cule, but paler and ſlighter. This cauſed no more 
perceptible ebullition or commotion, than the reſt, 
and for the ſame reaſons. But made the ſame altera- 
tions in the alcaline ſalt, as 108. Does not this bear 
ſome analogy to STAnn.'s ſolution of iron in a fixed 
alcali; made by inſtilling a ſolution of this metal in- 
to a ſtrong alcaline ley, with which, it mixes by agi- 
tation, without any ſenſible commotion or precipita- 
tion? Does not this account for an acid and an alcali 


found in one and the ſame water, which ſome phyſi- 


co· chemiſts judge impoſſible, and therefore deride the 
name of Acidulae given to ſuch waters as yield a fixed 


285. All the acids work the like changes and ef- 
fects in this, as in 5 110, 154, 184, 213, 249 3 and 
8 7 = 


— 
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for the ſame reaſons, G 111. 112. 1. 2; but, in a much 
ſuperior degree; which ſhews it is the propulſion of 
the volatile acid, upon the addition of the more groſs, 
that raiſes the contraſt or ebullition: The proof of 
which is ſeen upon obſerving, 1. that the leſs of this 
volatile acid, any of theſe waters contains, the leſs e- 
bullition or commotion is raiſed, upon the addition 
of the artificial acids; and 2. on the contrary, the 
more it contains of it, the greater the contraſt ap- 
pears; as in this. Moreover, 3. the more this or 2. 
ny other of theſe waters is ſpoiled of it's acid, the 
leſs commotion will ariſe upon the addition of the 
groſſeſt and ſtrongeſt. And, 4. if this natural acid be 
totally diſſipated, as it is by fire; then no artificial 
acid, in the ſame proportion, is able to ſtir up any de- 
gree of the commotion it before occaſioned. Which 
to me ſeems to place this matter in a clear and in- 
diſputable light, unattempted before. 
$ 286. This water decompoſes the ſolution of ſope, 
as the reſt do, F 113. 1. $ 155, 185, 214, 2503 but, 
in a. greater proportion than any, and neareſt the 
Pouhon. But, in proportion as it is by any means 
.deprived of it's air and acid ſpirit, which always go 
together; it receives the ſope more or leſs intimately; 
tor reaſons already aſſigned, F 113. 2. | 
$ 287. Yet, however evident an acid appears in 
this water, ſuch is the nature of that moſt volatile, 
ſubtil fAlvid,”that it mixes as ſmoothly with milk, cold 
or hot, as «*y of the reſt, $114, 156, 186, 215 
261, or even as common ſpring water; as explaned, 
98114. 21 
$ 288. With the ſolution of corroſive ſublimate, 
this ſuffered not ſo much change, as any of the reſt, 
§ 116, 157, 187, 216, 2523 except in ebullition, in 
which it exceded all; from the gravity of the fol- 
vent and ſolved in that ſolution: For, the water ſpoil⸗ 
ed of it's air by agitation, ſuffers no change upon the 
inſti ling the ſolution. | 5 
$ 289. The ſolution of mercury, in the acid of oe 
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cauſed effects analogous to the reſt, $ 118. 1. $158,” 
188, 217, 253; but, the precipitation later and 


ſolution of lead produced ſimilar ap- 


ſmaller. 
6 290. The I | 
pearances and effects in this, as in 5 120, 159, 189, 


9296, &c. p Er | 
$ 291. The ſolution of filver alſo correſponds in ef- 


ſets in this, with thoſe in the others, F r22, 160, 


190, 219 ; for the reaſons aſſigned, F 123; but, like 


the preceding, in an inferior degree in all, but the 
ebullition ; the precipitate lighter in color and quan- 
tity, though neareſt that of the Pouhon, or between 


* , 
3 # 


this and that of the Watroz. dal . * 

F 292. The appearances an Judas of this wa- 
ter, in deſtillationl as far as the! ſenſes can diſcern, 
correſpond with thoſe of 5 124, 161, 191, 220, 256; 
but, it was ſooner, or with leſs heat, affected; was 
more quick in it's ſparkling ; the ebullition was more 
ſmart, ſtrong and noiſy, and threw. up the globules 


higher and Tonger, than the Pouhon or any of the 


reſt; from it's abounding moſt with the ſubtil, vo- 
latile acid and elaſtic air. r 

293. The deſtilled liquor, to the ſenſes, as well. 
as upon experiments, 5 124, 162, 192, 221, 1. 2. 3. 
4. 5. 6. 7. 8. appeared to correſpond with that of the 
reſt. But, this appeared the ſtrongeſt upon each trial. 
1 diſpute it's titule to the appellation of Aci- 
ula * 1 r 220M W cee *: 

y 294. The liquor remaning after deftillation ap- 
bears almoſt, but not entirely, ſpoiled of it's ſubtil, 
acid ſolvent. In the operation, like the others, it 
threw up a diverſicolored pellicule, coated the glaſs, 
at the verge of the liquor, as on the verge of that 
in the fountane, with a little ſeam of bright ochre, 
and grew very turbid all over. When cold and view- 
ed in a glaſs, it appeared of a muddy redifh color, 

8 ow | which 


= 


218, 254 3 and for the reaſons given, 5 121 ; but, 
in a lower degree, the precipitate , the lighteſt: and 
whiteſt of any; for reaſons to be hereafter ſeen; 
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which it borrowed from minute particles of light, req 
ochre ſuſpended aflote in it. This liquor differed from 
the others ; 1, it did not yet ſo completely loſe it's 
acid ſolvent ; for, it tinged firſt a Madeira color and 
ſoon aſter, a crimſon, upon the addition of the in- 
fuſion of galls. 2. This I expected from the taſte, 
for, it had - onely loſſed it's vinous ſmartneſs, but 
had ſtill retained, - and rather more ſenſibly im. 
printed, the vitriolic or ferrugineous taſte. In this, it 
ſomewhat reſembled | vapid French white wine. g. 
However, much of both the tinge, and taſte depend- 
ed upon the very ſubtil ſtate of diviſion, to which the 
precipitating ochre was: now. reduced ; for, this be- 
ing ſeparated by filtration, it loſſed it's color, abated 
of it's taſte and tinged but a very pale Madeira color 
with the galls; whereas before, it gave a crimſon, 
and upon ſtanding. the ſame time with this, acquired 
ſome tint of purple. 4, It ſhewed a purple and a blew, 
before it gave a pale green, with the ſirup of violets, 
Theſe myſt have aroſe from a ſtronger attraction be- 
tween the ſolvent and the ſolved, and a greater ſim- 
plicity in the compoſition of the later, than in that of 
thoſe parts of any of the preceding. 

9 295. Twenty pints of this water, evaporated 
ſlowly to a dryneſs, give of a mixed matter, almoſt of 
a bole color, ſpangled with ſmall, ſhining, bright ſpi- 
culae of ſelenite, twenty granes; that is, one grane 
of ſolid matter to the pint. | | 

$ 296. To ſeparate theſe, ſolid, fixed parts, in 
this, as well as the other waters, it is beſt to continue 
it over the fire, till it ceaſes tinging with galls ; then 
all the iron is in a ſtate of precipitation, and may be 
ſeparated by filtration, as in 5 127, 163, 193, 223 
259. The coffin, through which twenty pints of this 
water, thus decompoſed, is paſſed, being well dried, 
is found increaſed in weight by ten granes. Hence, 
I conclude, that the martial earth makes one half of 
the ſolids, that impregnate this water; and that, 33 
each pint contains one grane of ſolid matter, * 
Wien 
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which is iron; each pint muſt of courſe contain half 
a grane of iron: For, this magiſtery ſtands all the 
2 of § 127. 1. 2. 3.46“ : 
$ 297. The liquor, from whence the martial earth 
is thus ſeparated, is colorleſs and inſipid; and, being 
ſet ro evaporate, yields the like appearances with the 
reſt, $ 129, 164, 194, 224, 260, and the ſame pro- 
duct, when complete, to the amount of ten granes, 
$ 298. This maſs waſhed, as in 5 130, gave the 
paleſt colored liquor, with all the other properties of 
the preceding, § 130, 165, 194, 225, 261. It was 
the leſt colored, from this being the quickeſt ſpring. 
$ 299. Evaporated to a dryneſs, before it was com- 
leted, it appeared colored, from the oily matter; and 
— dried, gave a ſalt. colored with this matter, 
without any appearance of a ſaline pellicule in the e- 
vaporation. This weighed five granes. And expoſ- 
ed to the open air, for thirty ſix hours, abſorbed hu- 
midity enough to increaſe it's weight one grane and 
an half. Which gives ſome intimation of the nature 
of the ſalt, by pointing out the portion of it, that 
may be purely alcaline: for, this may be reckoned 
to abſorb it's own weight of moiſture to diſſolve it. 
Hence, I preſume this ſalt not quite ſo purely alca- 
line, as that of the Geronſter, & 262. 

300, The terrene, non-metallic parts, which, 
ſeparated by the laſt filtration, well waſhed and dried, 
weigh five granes; upon the ſame trial, as in F 134, 
135, 167, 194, 227, 263; appear to be partly and 

moſtly abſorbent earth, to about three fiveths; the 
reſt, ſelenite. | 

y 3901. Hence, it is no preſumption to conclude, 
that this alſo is a water impregnated upon the ſame 
principles; with the ſame ingredients, though in pro- 
portions different. It's properties and virtues muſt 
therefore be the ſame ; with ſome difference ariſing 
onely from the diſparity of proportions. | 
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$ 302. \H1S fountane is by nature placed in 
the order, I now give it, next to the 
Tonnelet, $ 51. N* 9. Though the baſon of the ſpring 
is much too large, and the motion of the water is not 
viſible, through the body of water, that covers the 
ſource; yet, it is obſervable, that it does not foul it's 
bottom and onely depoſites a little ſeam of ochre, like 
it's next neighbour, at the verge of the water; where, 
from the attraction of coheſion, there muſt be ſome 
ſtagnation. In it's courſe, it depoſites plenty of a ſi- 
milar ſediment. Confer with $ 265, &c. 
§ 303. In aſpect, this ſpring correſponds exactly 
with the Tonnelet ; it is equally colorleſs and as per- 
fectly lIimpid. It is by itſelf alike inodorous ; yet, a- 
bout it, the pyritous ſmell is often found, much as 
about the reſt of the ſame kind; which, without this 
caution, might be attributed to the water. Confer 
$ 266. 267. 
$ 304. In taſte, it alſo bears great affinity to the 
Toanelet ; but is leſs vinous, ſmart and briſk ; more 
acid, auſtere and ſtyptic. And does not fit quite ſo 
agreeably upon the ſtomach. Though it is drank as 
common beverage by all the poor people of the 
neighbourhood, to whom, it is nearer than the Ton- 
nelet; not having diſcovered the difference: Such as 
have drank of this later, can not ſo well reliſh any 
other. Confer $ 266. | 


§ 305+ 
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8 zog. Upon taking up in a glaſs, it exhibits much 
the ſame appearances, and nearly as readily ; 5 269. 
© $ 306. In proportion as it's elaſtic air and vola- 
tile firir exhales, it amits of it's pellucidity and 


throws up a pellicule, bearing near analogy to thoſe 


of F270. _ DE, 
$ 307. The temperature of this water, at the va- 


rious extremes, in which the others were tried, by the 


ſame thermometer, 5 94, 140, 171, 199, 236, 2713 
as 50, 51, to 66, 84; a degree leſs cold than the 


laſt ; which poſſibly might not have been, had not the 
baſon of the well been too large, and contained the 
water long enough to be altered more by the air, than 


the other, which is quicker diſcharged, can be. 

$ 308. Next to Tonnelet, it appears the lighteſt 
upon the ballance; for, the phial, in which the others 
were weighed, $ 95, 141, 172, 200, 237, 272; fill- 
ed with this, of the ordinary temperature, 51, weigh- 
ed ounces 6. 2.,2. 32. But, when, like theſe, ſpoil- 
ed of it's volatile parts, by agitation, &c. the ſame 
volume weighed ounces 6. 2. 2. 7+. There is alſo, 
nearly the like difficulty in filling. the phial with this 
water, as with that; and much the ſame vacuity ap- 

pears in the one and in the other, upon ſtanding cloſe 
ſtopped, after filling; and though this ariſes in ſome 
degree in all the waters of this claſs; it is evidently 
more apparent in theſe, than in any of the preceding, 
for _ like reaſons, $ 272. Bur, leſs in this, than 
in that. ES 

F 309. This is decompoſed by all the ſame means 


with § 92. I. 2. 3. 4. 5. § 139, 170, 198, 2733 but 


more like the laſt, 1. 2. 3. 43 except, that it is not 
ſo readily ſpoiled of it's acid, which ſeems to be ſome- 
What more redundant, as well as of a more groſs and 


fixed nature. The later is further evinced by the 


following; 

$ 310. 1. With the ſirup of violets, as in gp. 1. 
142. 1. $173. 1. 201. 1.4 138. 1.$274-13 it 
Iirtkes firft a deeper crimſon, than the Naſt; from 
; which, 


— 


_— | 
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which, it more ſlowly changes to a roſe purple, and 
thence to a violet purple. In about three minutes, all 
tints of crimſon or red vaniſh, and leave the mixture 
of a bright, ſky blew. Soon after this appears at the 
highth, ir begins like the laſt to change, but more 
ſlowly, to a pale, and by degrees to deeper ſhades of, 
green; but, hardly ever appears ſo deep. 

2. The water lying the ſame time expoſed to the 
open air of the ſame temperature with the reſt, 9 91. 
1. $139. F 170. 2. 5 198. 2. $235. § 273. or, 
like theſe agitated, while it explodes in a bottle; 
fill exhibits much the ſame appearances with the laſt, 
by itſelf or with this ſirup. 

$ 311. Whence, the affinity of this water to the 
reſt, but particularly to the laſt, moſt planely appears, 
as does it's abounding more with an acid, of a more 
fixed nature. | | 

312. With the juice of the corn-blew bottle, as 
well as with blew paper, it gives ſtill ſtronger evi- 
dence of this; in the crimſon or roſe purple being 
deeper, and the change to green ſtill more flow and 
more pale in this than in any of the preceding, 


Wheace, it lays the cleareſt clame to the titule of Aa- 


cidula. The ſucceding will ſhew how properly it is 
to be ranked among the Chalybeatae. 

$ 313. 1. With the infuſion of galls, as in 5 100. 
1. § 144. 175. 1. § 203. 1. § 240. 1. $ 277-1; it 
hardly ſtrikes the tinge ſo ſoon as the laſt; but, upon 


ſtanding exhibits nearly the ſame appearances. 


2. But, the water ſpoiled of it's air, by ſtanding, 
or by agitation, it is colored upon dropping, and ſoon, 
but not ſo quickly as the laſt, & 277. 2. ſtrikes it's 
deepeſt dye. Here, Ne 1. 2. is alike proof with the 
reſt of this being a ferrugineous water, ſomewhat ſur- 


charged with acidity, 


$ 314. After it has been quite ſpoiled of it's elaſ- 
tic J.. and ſubtil ſpirit, and there with loſſed it's pel- 
lucidity, taſte, ſmartneſs, and purple-tinging quality, 


by the like means with the reſt, $ 100. 5. $ 147» 177» 
| | 2045 
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204, 242, 278; all may, in the like manner and mea- 
ſure, be reſtored; whence, the ſame inferences are to 
be drawn as in the laſt cited patagraph. But, to give 
further proof of the being and nature of this ſubtil 
acid; | e | 
$ 315. This wrought the ſame effects upon the fil- 
ings of iron, with tboſe mentioned in 5 279, 280, 
281; Hence, it equally merits the titule of Acidula 
and Chalybeata. TO TS | 

$ 316. The ſpirit of ſalt ammoniac, with quick 
lime, as in § 106, 151, 181, 210, 246, 282 ; pro- 
duced effects analogous to the laſt. ef inc fag 

$ 317. The ſpirit of ſalt ammoniac, with a fixed 
alcali, as in & 107, 152, 182, 211, 247, 283 ; cor- 
reſponded with the reſt ; but, moſtly with the laſt ; 
than which, however it produced an ebullition ſeem- 
ing ſomewhat ſtronger. 3 

$ 318. 1. The alcaline ley, as in & 108, 153, 183, 
212, 448, 284; produced the ſame effects, as in the 
liſt, and for the ſame reaſons. The precipitation ra- 
ther more prompt; probably, from the acid's being 
more groſs. 2. J took twenty pints of this water at 
the fountane, and ſaturated it, by inſtilling a pure al- 
caline ley, while it cauſed any milkineſs or ſeparation 
of terrene parts. It got none of the urinous or lixi- 
vial taſte of the alcali. I then filtrated it carefully, 
and evaporated it ſlowly towards a dryneſs, watching 
for the appearance of a pellicule, which imperfectly 
appeared towards the end of the operation, about the 
edges of the veſſel. I let it ſtand quiet in a co'd 
place, for twenty four hours, and found ſeveral fair, 
diſtinct cryſtals formed, chiefly in priſms, that might 
paſs for nitre ; of which, abſtracted from the alca'ine 
ley, that adhered to them, they had much the taſte. 
There was but a ſmall portion of this, that would 
eryſtalliſe upon a repetition of the evaporation. The 
cryſtals did not ſtand well in the air; being apt to run 
into a mere alcaline ley, by loſing the volatile acid 
and reſorbing the humidity of the atmoſphere. Upon 


pauring 
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ouring the ſtrong acid of vitriol upon it, it gave a 
Nobili pungent, inviſible exhalation, and left cit 
lated tartar. Being thrown into an ignited crucible, 
it emitted the like exhalation, fuſed and gave a pure 
alcali, as before. In this, it loſſed better than one 
fourth of it's weight. Thus, it appears, that this ar- 
tificial ſalt did not eſſentially differ from the natural 
ſalt of the water. The one had the mineral or natu- 
ral, the other, the vegetable or artificial alcali added 
to it's baſe. This iment ſuccedes alike with the 
other waters. This appearing the moſt acid, I choſe 
it for the r trial, | 8 
$ 319. 1. In this, all the acids cauſe the like com- 
motion, as in 5 110, 154, 184, 213, 249, 285, ſu- 
10r to all but the laſt, to which it is inferior. 2. 
And, deprived, by whatſoever means, of it's air and 
acid, the commotion is diminiſhed in proportion. 3. 
Yet, by agitation, this is not eaſily ſpoiled ſo effec- 
tually of this acid and air, as not to ſhew ſome con- 
traſt upon the mixture of the ſtronger acid of vitriol. 
T heſe are explaned in the laſt cited paragraph, 1. 2. 
3. 4. Allowing this to contain a groſſer acid than 
that. 
$ 320. 1. The ſolution of ſope, as in F 113. 1. 
$ 155, 185, 214, 250, 286; is decompoſed by the 
water, in the natural ftate, moſt effectually of any; 
but, 2. it mixes with it, in proportion as it is by ſtand- 
ing, by agitation or other means deprived of it's acid; 
for reatons pointed out, F 113. 2. | 
321. Yet, notwithſtanding it's evident acidity, 
and the likelihood of it's acid's being of a more fix- 
ed or groſs nature; it is ſtil] ſubtil and volatile enough 
to make no more change in milk, cold or hot, than 
the reſt were obſerved to effect, F 114, 156, 186, 
215, 251, 288; and for the like reaſons, F 114. 
$ 322. 1. The ſolution of corroſive ſublimate caul- 
ed the like ebullition, as in F 116, 157, 187, 216, 
252; but leſs than in F 288; and none other ** 
| ble 
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ple effect. 2. When ſpoiled of it's air and acid, it 
cauſed no more ebullition. *. 6 0 

323. The ſolution of mercury wrought effects 
ſimilar in this, to theſe of the reſt, but neareſt to 528g, 
with no perceptible ebullition. N 

$ 324. The ſolution of lead cauſed the like appear- 
ances and effects, as in $290; and for the ſame rea- 
ſpns, $ 121. bur, the ſlighteſt ebullition. For reaſons 
by the preceding made obvious, + IT 

$ 325. The ſolution of ſilver, all to the want of 
ſome ebullition, produced analogous effects in this to 
thoſe in § 291, and for the reaſons aſſigned, 5 1323. 
The precipitate more upon the purple, of the red roſe 
caſt: Which, I judge is to be aſcribed to the ſuper- 
abundance of the ſubtil acid, here rather more groſs. - 
9 326, The phaenomena attending the deſtillation 
of this, performed by the ſame apparatus, correſpond- 
ed with that of the reſt, F 124, 161, 191, 220, 256 ; 
but moſt of all, with that of $ 292. The color in- 
clining more to a brown than a red. 

$ 327. The deſtilled liquor of this, F 326, was 
by no ſenſe or experiment to be diſtinguiſhed from 
that, $ 293, Which gives it an'equal, if it has not 
a ſuperior, titule to the denomination of Acidula. 

\ 328. The liquor remaning after the deſtillation, 
in the 3 the like appearances and effects, 
and after the operation, anſwered the ſame trials with 
9 294; retaining it's purple tinging quality with the 
lirup of violets, as well as with the infuſion of galls 
rather ſtronger than that. Which, I attribute to a 
groſſer acid. 

$ 329. Twenty pints of this water ſlowly evapo- 
rated to a dryneſs, yield very nearly the ſame appear- 
ances with § 295. But, as ſoon as the firſt terrene, 
the ochrous parts begin to ſeparate, it ſhews a brown, 
Inſtead of a rediſh muddineſs; and when finiſhed, 
the reſiduum appears of a bright umbre, inſtead of 


an ochre or bole, color, with ſome ſhining, ſelenite 
parks, PET. | 


K 330. 
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& 330: This quantity of the water decompoſed b. 
boiling, left —. eleven granes of this kind of — 
in the filtrating paper; which, in all things but its 
looks, correſponded with that of the other water. 
It was of a darker color; but, it ſtood all the teſtz 
of 5 127. 1. 2. 3. 4. 
8 331. The water ſpoiled of this earth, after 6]. 
tration and upon evaporation, exhibits much the ſame 
appearances and effects with $ 297 ; and being reduc- 
ed to a dryneſs, weighed above nine granes. 

$ 332. This maſs waſhed, as 5 130, gave a liquor 
of the ſame color with that of $ 225; with which, 
in taſte and other qualities, it correſponded ; leſs lixi- 
vial and alcaline : For, 

333. Theſe waſhings, evaporated to a dryneſs, 
gave bur little more than three of a ſalt, in all 
reſpects correſponding with the preceding. 

Y 334. The terrene, non- metallic remaning 
in the filtrating coffin, well waſhed and dried, weigh- 
ed near ſixteen granes, and upon the ſame trial, with 
$ 134. 135, 167, 194, 227, 263, 300, appeared to 
conſiſt of about equal parts of ſelenite and calcarious 
earth, | | 

$ 335. Hence, this alſo may be conſidered as a wa- 
ter impregnated upon the ſame principles, with ſimi- 
lar ingredients, in diſſerent proportions z hence, dif- 
fering accidentally, rather then eſſentially. Where- 
fore it's properties and virtues can not be deemed very 
remote from the reſt, particularly from the laſt. 
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| With pure Reſpect and Attention, 
©. To the accompliſhed Gentleman, 
Ihe Man of Taſte ; 5 0 
__ Humbly preſentec 
4 2 OC To. | | | 
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RICHARD WARBURTON, ESQ; | 


$ 236.1 Man, chat ſees and overlooks this Great 

Fountane muſt be loſſed in perverſeneſs 
or inſenſibitity. It has ever been looked 7 55 with an 
evil eye by the proprietors or protectors of neighbout- 
ing medicated ſprings; who, have never failed ſtiring up 
emiſſaries ta vilify and decry this formidable object of 
ſuch hold their dread and envy. And, though I grieve 
totell-it, has venaliry and corruption taken of the, once 
noble, faculty of phyſic, that in our days, a mercenary 
-{lave of thè profeſſion can hardly be wanting to perpe- 
trate the fouleſt deed, —upon'the' continent. Hence, 
not onely individuals have been always eaſily found, in 
this part of Germany, -to write for and againſt any of 
the baths or mineral ſprings, to certify with ſolem- 
nity the moſt palpable: falſehood, but formal aſſocia- 
tions have been formed, even among the incorporat- 
ed bands of the phyſic- craft, that call themſelves the 
college of phyſicians at Liege, to pronounce the ſo- 
lemn condemnation of this water, of which, I have 


\ 


before inſerted a tranſlation, Let us now bring this 


( Q water 
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water to the ſame teſt with the reſt 5 give it a fair, a 
Britiſh trial, upon an appeal to the judicipus and un- 
prejudiced, and fee in what light the former ſentences 
muſt ſtand upon an impartial enquiry. 


8 337. This ſpring, whoſe ſituation in the order, 


in which it occurred, appears in & 79. Ne 15; here, 
demands the next to the Tonnelet or Sart, as by the 
following ſimilar experiments and obſervations will be 
made evident. 60712108 [34 v0 
8 338. Such is the rapidity, with which this great 


ſpring riſes and overflows, that it's ample baſon nei- 


ther retains nor could receive any foulneſs of any kind. 
Nothing like a depoſite is to be ſeen in or about the 
baſon; except at the verge of the water, where the 
attraction of coheſion muſt occaſion ſome ſtagnation; 
for there, a little ſeam of bright, light, orange colored 
ochre is to be ſometimes found. I his I judge neceſ- 
ſary to aſcertain ; as men who are capable of deſtroy- 
ing it's reputation, may well be preſumed ready to 
intfect it's ſource. 71 101 \ 

$ 339. In aſpect, this water exactly agrees with that 
of the Tonneler and Sart, F 265, &c. 302, &c. As 
it is equally colorleſs and bright, ſo is it alike inodo- 
rous, though about it's ſource, the pyritous exhalation 
is very ſenſibly perceived. | 9 
98 340. On the palate, it imprints a ſtrong, ſubacid, 
{ubaſtringent taſte, with an auſterity or roughneſs and 
a ſmartneſs, that are not diſagreeable, and a ferrugi- 
neous flavor hardly perceptible at drinking; though 
ſenſible in ſome time after. 

$ 341. Upon taking up in a glaſs, it almoſt inſtant- 
ly begins to ſparkle, and covers the glaſs on the in- 
ſide and out, like $ 269, 305. And poured from one 
glaſs into another, it ſparkles as briſkly, as the Pou- 
hon water after bottling, and covers the glaſs all over 
with bright air bubbles. | 

$ 342. Upon ſtanding in the open air, theſe ſe- 
parate and eſcape ; and then, the water amits 5 
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ellucidity and ſmartneſs, throws to the ſurface a pel- 
licule of all colors, analogous to thoſe of & 270, 306. 
In twelve hours, it appears turbid, flat, and to taſte, . 
T OO ied ado xs | 
$ 343- I had not an opportunity of examining the 
temperature of this water at all the extremes of the 
atmoſphere, as I did the others. I found it as fivety 
two, to ſixty eight, and think it can not vary much 
from this. | I 
5344. The phial, in which the other waters were 
weighed, § 95, 141, 172, 200, 237, 272, 308, 
filled with this of the ordinary temperature, 52, 
weighed ounces 6. 2. 2. 7, at the ſpring, the ſame 
quantity weighed again at Spa, is loſſed enough of 
it's volatile parts to weigh one grane more. The 
ſame difficulty in filling this void of air, and the like 
vacuity after filling appears in this as in $272, f 308. 
$ 345. This is decompoſed by all the 4 
with, § 92. I. 2. 3. 4. 5. § 139, 170, 198, 270, 
273. 306. 309; but more like the laſt but one, in all 
reſpects. => es ah zo ok. 
9 346. 1. With the ſirup of violets, it correſponds 
in effects with F 310. 1. Fi 
2. After lying the ſame time expoſed to the ſame. 
air, or agitated to the like degree; with the ſirup, it 
then exhibits the like color, as & 310. 2, 5 
$ 347. With the juice of the corn blew-bottle and 
the blew paper, it likewiſe produces analogous ef- 
fects with § 312. FO 
$ 348. 1. With the infuſion of galls, as in & 100. 
1. § 144. Y 175. 1. § 203. 1. § 240. 1. $ 277- 
I. Y 313. 1; upon dropping it ſhews clouds, firſt 
yellow, then of a brown, and then ſoon after of a 
violet purple all over; of which, the coloring matter, 
in about twelve hours, ſeparates and ſubſides; like 
the Pouhon. | 
2. After being ſpoiled of it's air by ſtanding or 
by agitation like the reſt, the infuſion at dropping 


Q 2 appears 
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and meaſure, be reftoet, . Conſer $ 100, 5. $ 247 
177, 206, 242, 278, 314. Whence, the like inferen- 
'$ 350. Upon the filings of iron, this wrought the 
ſame effect, to all appearances, ' intents and purpoſes, 


" 


alcali, correſponded with the reſt, but - moſt with 
$ 283; the precipitation of the like color, but in 


* 
= 


as in 58 318. 1. the precipitation. rather, more color- 
ed. 2. And being therewith ſaturated, . gave a falt 
quite analogous to that, in all reſpects. Thus, it ap- 
pears, that this is a water, charged with the ſame 
acid with the preceding and all the reſt. _ 
9 334. All the acids produce the ſame commotion 
in this water, 1. in the natural ſtate, and 2. in the 
ſpoiled ſtate, as in & 319. 1. 2. 
$ 355. The ſolution of ſope is as completely de- 
compoſed in the perfect water, and mixes with the 
ſpoiled water, as in & 320. 1. 2; for the ſame reaſons, 
, TORE © op 
8 356. Yet notwithſtanding, it's apparent acidity 
upon every trial; it ſtill appears, that it's acid does 
not differ from that of the reſt ; for, it is ſtill ſubtil 
and volatile enough to make no change upon mixture 
with milk cold or hot, no more than $ 321; for the 
like reaſons, $ 114. EL es on foo. 
hr ft 4 9357. 
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$ 2:4. The ſolution of corroſive fublittiate « ext a 


hone other chang e. a of 322. 1. 2. 
58. The lo eco of mereuty wrought the me 


chang in this as in F289, 32g. 
$'3 . ſolution 0 140 vrougltt changes like 
the reſt to F 290. For reaſons in 952 121. 


4 2 3 of ſilvet produced effects, not 
to be diſtinguiſhed from thofe in 5 291, and for the 


fame reaſons, f 123. The color of the precip ipitate 
more like that in 8 3253 which is to > be aſcribed to 


the ſame cauſe. 


361. In deſtillation, it exhibits,” as near as ſenſes 
can diſcern; the ſame ſame apPearatices and effects, as 
thoſe of F 292: 

$ 362: The liquor drawn off by deſtillation, in all 
reſpects agteed with that of Y 293. 

F 363. The Hquot remaning. aftet this deftillation; 
ſtood the fame trials with thoſe of $ 294; but gave 
leſs color with the infuſion of galls and ens babes? 
- colors and quicker changes with the ſirup of vi 
ets. 

$ 364. Twenty pints of it evaporated lowly to a 
dryneſs, yield very nearly the fame appearances with 
$ 295 3 as the terrene parts begin to feparate, putting 
on more of the brown, than the rediſh muddineſs. 
This, the reſiduum retains, in a medium of color be- 
tween that of the Fonnelet and that of Sart; and 
yields, to the quantity of thirty ſix granes; like the 
others, beſet with minute; ſhining ſpiculae; or flakes, 
of ſelenite. 

F 365. This quantity of water, decompoſed by 

ling, upon filtration, depoſed near fourteen granes 


of an ochrous earth, of a bright brown, near what the 


painters call a Spaniſh brown; color. It ſtands all 

the teſts of F 1 147. 1, . 8.4 

9 368. The liquor, ſpoiled of this earth, affords the 

ſame appearances and products, by evaporation, with 

Y 297; and, being reduced to a dryneſs, gives a 

toliated maſs, weighing nearly twenty two granes, 
Q 3 Wuich 
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Which, freed from their ſalt by waſhing, weighed 
twenty granes, and appeared to conſiſt of a calcarious 
earth and ſelenite, nearly in the ſame proportion with 
— eos 5 | 
9 367. This maſs, waſhed as that of F 130, gave 
a liquor, in color and partly.in qualities, correſpond. 
ing with that of & 332. | > a1 
8 368. Theſe waſhings, evaporated to a dryneſs, af. 
forded about two granes of a ſalt correſponding with 
that of the preceding, Y 333. Fe | 

$ 369. What room have we then, to ſuſpect any vi- 
rulent qualities in this, that are not found in all the 
other mineral waters of this claſs? Does it not ap- 
pear impregnated _ the ſame principles, with ſi- 
milar ingredients, differing onely in proportions ? Why 
then, may not the like properties and virtues be aſ- 
cribed to this, as to the others, as in fact there ſhould 
be, allowing onely for theſe differences, which appear 
rather accidental than eſſential? Have the detamers 
of theſe waters purſued the analyſis this length? Have 
they made any analyſis ? By their declaration, it is 
molt plane, they have not. Hence, judge of their 
condemnation ! It is onely of equal weight with their 
approbation. Both alike are nugatory. 
8 370. In the houſe belonging to the fountane, I 
ſaw er flaſks, that had been filled ſome months, 
others from one to four years, and ſome that had 
layen by accident neglected, beyond the recollection 
of the keeper; but long enough to rot the wicker of 
the flaſk, and in a great meaſure, the leather, with 
which it had been tied over. Yet all, from firſt to 
laſt, appeared in the utmoſt perfection, briſk, ſmart 
and ſparkling, upon opening. The acid alone ſeem- 
ed to have undergone ſome change in keeping con- 
fined : For, it ſtruck a deeper crimſon with the 
ſirup of violets and held it longer than the new 
water, and did not ſo ſoon turn green. Nor did 
did it ſo readily ſtrike the color with galls ; but, 

ES upon 
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upon ſtanding; it came to the ſame pitch. The! 
oldeſt had more of the red in it's purple. In ſhort, 
by keeping, it ſeems to have ſuffered Juſt what fer- 
mented liquor does by bottling ; a change, which all 
of this claſs, more or leſs undergo. * 


jou K 
F \ * 4 
P 


I 


= = * hy He S * 
1 0 
bo 48 co „ # 


©, r und I 
IX. Of the Fountanes; called COvyi ann 
Bua venszz, wear MaiunnDy, | 


F = E 
1 | , i? 
" # a + 4 - 
* 
* 7 


With due Reſpect and Gratitude, 
Preſented 
To 
SIR KILDARE DIXON BURROWES, 
Baronet. 


. 
$ 371 T HES E fountanes, which in the general 


view appear in 5 66. 67. Ne 11. come here 
under conſideration, from their affinity to each other, 


in nearly the ſame point of view; though they do not 
properly, immediately follow the preceding. | 

$ 372. The firſt may be placed in a medium be- 
twixt the Tonnelet, $ 265, and the Watroz, § 196. 
It hardly equals the pellucidity, ſmartneſs, briſkneſs 
and generous vinous taſte of the former; but greatly 
outdoes the later. It gives the ſame products in deſ- 
tillation, and in evaporation, in proportions and qua- 
lities nearly with the Tonnelet. And grows rather 
more ſmart and briſk upon bottling. Some flaſks 
carefully filled with it, corked and cemented at the 
ipring, on the ſecond of September, 1752, were ex- 
amined again at Spa in three days after. The flaſk 
at opening made a loud exploſion, and then by ſpark- 
lng gave a loud hiſſing noiſe. Upon pouring it out 
into a glaſs gently, it not onely ſparkled in a moſt 
extraordinary manner, throwing ſome lafger globules 
lome inches above the ſurface of the water, but rail- 
ing a thick miſt, like an atmoſphere, of the dimenſi- 
ons of three or four inches above and about it, con- 
tinuing fix or eight ſeconds; whileſt it covered the 
glaſs thickly with very. bright air bubbles. After 


ſtanding 
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ſtanding in 4þÞ open atr;cxpoſed for upwirds of twex- 
ty four Hours, it retains it's purple- tinging quality with 
galls. 1 brought ſome of it with me in great perfection 
to London: For, it ſtood all the trials, allowing for 
the difference between an unbottled and a bottled li- 
quor ; it ſuffered a change, in, but, no loſs of it's 
$ 373. The ſecond, BEvzRsEE, bears great affinity 
to the firſt; hut, is inferior to it, chiefly from it's lower 
ſituation and ſlower diſcharge; and therefore, inclin- 
ing more to the Watroz. The ſolid contents of this, 
correſpond iri quality to thoſe of the preceding; but 
differ in proportion: For, that gives but twenty 
granes, this gives twenty four in twenty pints. The 
former weighs a grane more than the Tonnelet; 
and this half a grane more than that. BEVERSEE is 
not quite ſo ſmart upon keeping. But, were it not 
outdone by Covve, it muſt be much admired ; ſince 
the more indifferent may be accounted a moſt excel- 
lent water in it's kind, E 


X. Of the Fountane of La Sten, neat 
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With the moſt perfect Reſpect and Affection, 
To a man, that dares eſpouſe the cauſe 
Of Merit in Obſcurity, 
And Virtue Oppreſſed; 
To the ſteady, active Friend, 
The accompliſhed Maſter of his Profeſſion, 
Devoid of it's Arts ; 
HFumbly preſented 
. To 
EZEKIEL NES BIT T, M. D. 
7 Of the KinG and Queen's 
CoLLEGE of Paysiclans in IRE LAND. 


$ 374- HE ſituation of this ſpring has been 
pointed out, & 68. N' 12. Here, we are 
to examine it's ſenſihle qualities and other properties 
by experiment. And though all the waters of this 
diſtrict, of this claſs, hold much in common, the one 
with the other, as thoſe of that of Spa; which may 
make it poſſible to compare them to each other, like 
thoſe; yet, as there is ſome conſiderable diſparity in 
this and the following; I judge it will be more ſatiſ- 
factory to give a more particular detail of the experi- 
ments, in the ſame order with the reſt. 
$375. In aſpect, this agrees with the brighteſt and 
molt colorleſs; nor has it any more ſenſible ſmell than 
the reſt, nor the adjoining ſoil ſo much, as that 0 
moſt others. Confer, 5 339. 
3 $376 
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5 376. To the palate, it is moderately ſubacid, 
cleafantl ſmart and gratefully vinous ; without im- 
printing any ſenſe of the ferrugineous. & 340. 

$ 377- Upon taking up, it preſently begins to ſpar- 
kle ſmartly in the glaſs ; but, upon being poured from 
one into another, it is nearly equal to Champagne in 
ſparkling, but does not frothe. & 341. 

$ 378. Upon ſtanding in the open air, in a few 
hours, it loſes it's air and volatile ſpirit, covers the 
glaſs with bright air-bubbles, and ſoon after, throws 
up a thick, muddy, mother of pearl colored pellicule ; 
loſes it's pellucidity, grows turbid, and ſoon after lets 
a yellowiſh ſediment in clouds ſubſide. Then, it loſes 
it's flavor, grows flat and vapid, imprinting onely a 
kind of vitriolic, or rather ochrous reſtriction on the 
alate. | 
g $ 379. It's temperature, by the fame Thermome- 
ter with the reſt, is as 52, 53, to 68, 84. ; 

$ 380. It's weight, in the ſame phial with the reſt, 
$ 344, of the ordinary temperature in the natural ſtate, 
is ounces 6. 2. 2. 7. and almoſt an half. But, be- 
reft of it's air, &c. by agitation, it increaſed in weight, 
volume for volume conſidered, above one grane and 
an half. The ſame appearances attending the filling 
it, as in F 272, &c. 

$ 381. It is decompoſed by all the ſame means with 
\ 345 and the reſt, but the moſt readily. 

$ 382. 1. With the ſirup of violets, in the natural 
ſtate, it ſtrikes firſt a blew, in leſs than a minute a 
pale, and then a thorough green, all over. In twelve 
hours, it appears of a muddy graſs green. 2. The 
ſirup, with the water, after it is by agitation or other- 
Wiſe diveſted of it's air, gives a green, upon mix- 
ture. 
9383. 1. In the natural ſtate, it changes blew pa- 
Per to a crimſon firſt, and then to a purple. 2. De- 
prived of it's volatile parts, it reſtores the ſtained 


paper to it's priſtine color; and 3. does not alter 
the firſt. | 


& 334, 
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$$. 384+ 1. With the infuſion of galls, the water 
in perfection ſtrikes a Burgundy color, ſome few ſe- 
conds after mixture; which very ſoon after highthens 
to a claret color; and not long aſter grows opac, 
muddy and looks as if mille had been mixed with i. 
The next morning, the coloring: matter was found 
fairly precipitated; the. ſupernatant liquor, ſomewhat 
turbid and greeniſh. 2. Aſter ſtanding à white or 
upon agitation to diveſt it af it's air, it more imme- 
diately ſtrikes the ſame color, and ſooner coagulates 
and precipitates the coloring matter. 

$ 385. Being by the above means bereft of it's air 
and volatile acid, and there with ſpoiled of it's natural, 
ſenſible qualities, purple tinging effects, &c. they may 
all, in ſome meaſure be reſtored by the addition of a 
very {mall portion of the vitriolic acid; which enters 
with a commotion; from the redundance of abfor- 
bent earth in this water.—Confer, $ 349. 

$ 386. It's action on the filings of iron correſponds 
with thoſe of 350, and the reſt. It is more powerful 
than the Couve in this ſolution. It then, dyes deeper 
with the galls than at firft, but ſoon coagulates. It's 
product on evaporation is much greater. But the iron 
loſes but two granes. 

$ 387. The ſpirit of ſalt ammoniac, with a fixed 
alcali ; every drop cauſed a white cloud, which turned 
yellowiſh, and gradually ſubſided, retaining it's color. 
Confer $ 352. 

$ 388. The alcaline ley wrought the like effect 
more quickly and ſenſibly. 

$ 389. All the acids, from the ſtrongeſt mineral, 
to the mildeſt vegetable acid, deſtilled vinegar, cauſe 
a quicker and ſtronger ebullition, upon mixture with 
this, than with any other of theſe waters. And dif- 
ferent from them, this effect remanes after it is ſpoil 
ed of it's volatile parts. Which is not to be von- 
dered at, when the quantity of the precipitate with ab- 
calies, of the remanes after evaporation, and it's abſor- 
bent quality are conſidered. 5 399. and following. 


9354 
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5390. . The ſolution of ſope is preſently decompoſ- 
4 in the water in the natural ate; 2., but ſlightly coa-, 
culated onely, after it is bereft of it's volatile parts. 
3391. Thaugh it thus appears to Foptein an acid 
upon every trial; yet, it ſo far agrees with that of 
the other waters, as to make no change in milk. 
$ 356. 8114. nE 0 bajsiloj 6 i 978, Hit 
9 392. The ſolution of corroſive ſublimate, beſides 
an ebullition, cauſed none other change different from 
the preceding water, § 357 no e ata 
8 393. The ſolution of mercury works a more 
ſenſible effect in this than in any other; 5 358: For, 
one drop cauſed as great and a more colored precipi- 
tation, than ten in the preceding. The precipitate 
at bottom is of an orange color; over it, paler and the 
glaſs coated with the ſame: An argument of greater 
terreſtreity. En 30 Adil ai oats. Jo nd die a. 
9 394. The ſolution of lead alſo works a more ſen- 
ſible effect than in any of the reſt. The precipitate 
appears more than four fold, not quite ſo white and 
covered with lighter, yellow clouds: For reaſons ſi- 
milar to thoſe of the preceding g. 5 
9 395. The ſolution of ſilver produces effects ana- 
lagous. One drop cauſes a general milkineſs and a 
pearl opacity, 5 a ſmart. ebullition. The precipi- 
tate took a purple hue at firſt, and after ſome hours, 
appeared of a dark, umber brown. 5 
9 396. In deſtillation, it produces the ſame ap - 
pearances and effects as & 361. as far as ſenſes can 
compare them ; with this, onely difference, that the 
ſparkling and ebullition is more quick and rapid, 
and the loſs of brightneſs, and conſequent turbidity, 
of a paler color, more prompt. 81 
9397. The liquor drawn off by deſtillation, up- 
on all trials correſponded with the reſt; & 362. 
9 398. The liquor remaning after deſtillation, is 
turbid, of a very pale brown, that, commonly called 
a creme color; cauſes an ebullition with acids; 2. 
turns inſtantly of a muddy olive green, with =_ 
| 2 O 
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of violets; 3. Does not change color with the infuſi- 


on of galls, but grows milky, and upon ſtanding, 
green. e . 
8 399. Twenty pints evaporated to a dryneſs yield 
160 granes of a pale brown, or dark creme color, 
conſiſting chiefly of a variety of ſucceſſive pellicules, 
which give it a foliated or lamellated form; with 
fome ſmall ſhining ſpiculae, which might paſs for 
falt ; but, from their inſipidity, are apparently fele- 
nite.—Eight granes to the pint. | 
5 400. It was was not eaſy to ſeparate the mar- 
tial from the other terrene parts by decompoſing this 
water. We can therefore onely gueſs at the pro- 
tion of it's impregnation with iron, by compar- 
ing it to the others, whoſe metallic parts are firſt and 
alone ſcparated. It is at it's higheſt tinge with about 
an eighth part of the infuſion of galls, that the Ton- 
nelet requires to ſtrike it's deepeſt dye. To this, it's 
dye is greatly inferior. Whence, it may be pre- 
ſumed, it does not contain near one eighth of the 
iron, with which that is impregnated. In general, it 
will be found, that the more earth, the leſs iron, all 
waters contain. R "EY 
5 401. This mixed maſs, waſhed as that of § 130, 
370, hardly colored the water. | 
8 402. The waſhings, being filtrated and evaporat- 
ed to a dryneſs, gave twenty granes of a ſalt very 
ſlightly colored at the edges, with the oily matter. 
This increaſed it's weight, upon lying the ſame time 
with the others expoſed to the air, to near double. 
Yet, it was not ſo pure an alcali : For, it taſted mu- 
riatic, and gave fumes like thoſe of ſea falt, with 
the acid of vitriol. | 
40g. The terrene parts thus waſhed and dried, 
weighed 140 granes. | 
$ 404. Theſe all to thirty two granes of a ſmal), 
bright, ſhining flakey ſubſtance, diſſolved in the acid 
of ſalt, - Conſequently, 108 granes of it is a caica- 
HOITY ee | rious 
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rious earth, and 32 granes, ſelenite, and 20, falt, of 
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the nature before ſet forth; 5 402. 

$ 405. This then, appears a water impregnated 
upon the ſame principles, and with the like ingredi- 
ents with the preceding, in different proportions. 
Whence, it appears properly in the number of the A- 
cidulae Chalybeatae, . - : - - 4 $3 1 
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From pure Reſpect and Attention 
To the moſt juſt Senſe of Valor and Honor, 
To the moſt extenſive Humanity 
And Good Manners; 
Humbly preſented 
| To | 
COLONEL BROWN. 


I 406. S this medicated ſpring, in the general 


view, ſtands 5 72. N' 13. neareſt to La 
Sicx, ſo does it by affinity, the order of nature, 
come next to that Fountane. It holds the common 
affinity to the reſt of the waters of this claſs in general, 
of this diſtrict in particular. Yet, I judge it of im- 
portance enough to recite the comparative analyſis of 
it, as nearly as may be, in the like point of view with 
the preceding. | 
$ 407. In aſpect, this water is colorleſs, extremely 
pellucid and bright. It is quite inodorous ; and as it's 
overflowings are conſtantly waſhed off by the neigh- 
bouring rivulet, little or none of the pyritous exhala- 
tions, that attend moſt of the other ſprings of this 


Ay are- here obſervable. Confer, F 375. 


8 409. To the taſte, it appears endued with the 
ſame qualities with 5 376; but in an higher degree; 
for, it is ſtill more ſtrong, more vinous and grateful. 

§ 409. Upon taking up in a glaſs, it as ſoon be- 
Sins to ſparkle and as briſkly. But, in a few mi- 
nutes grows milky, from the loſs of the volatile ſpi- 
rit, that is the cauſe of this commotion, as well as 
of it's impregnation, And, upon — 4 

| ours, 
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hours, in the open air, it ſo far loſes it's elaſtic air 
and volatile ſpirit, by diſſipation or depoſition on the 
ſides of the glaſs, as to grow turbid ; to cover it's ſur- 
face with a ſlight, pale, mother of pearl colored pel- 
licule; after which, all appearances of air bubbles 
vaniſh ; it loſes it's ſmart, ſprightly taſte, and, in it's 
ſtead, gets the flavor of vapid white wine. $ 378. 

$ 410. In temperature, by the ſame thermome- 
ter with the reſt, it is as 51, 52, to 68, 85.—y 379- 

$ 411. It's weight, in the ſame phial, 5 380, of 
the ordinary temperature, in the natural ſtate, is 
ounces 6. 2. 2. 7; about half a grane leſs, than the 
laſt, though colder z becauſe it then contains more 
volatile parts. But, being deprived of theſe by agi- 
tation or expoſure, it increaſes to -ounces 6. 2. 2. 9, 
about two granes more; the proportion of ſolid con- 
tents being equal. It is attended with the like diffi- 
culty and appearance upon and after filling the phial 
or a bottle with it. — 0 

9412. It is decompoſed by all the like means with 
\ 381; but more readily ; except in agitation ; for 
then, this gives ſix exploſions ; when that, with the 
like concuſhon, gives but four. 
| { 413. With the ſirup of violets, 1. in the natural 
ſtate, it inſtantly ſtrikes, firſt upon mixture, a bright 
blew; in leſs than a minute, a pale green, which im- 
proves for twelve hours; when it is found a very 
beautiful, thorough green. 2. in the ſpoiled water, it 
gives a fair green upon mixture.—y 382. 1, 2. 

y 414. The 1. ſtains the blew paper, more upon 
the roſe than the violer, in purple. The 2. reſtores the 
ſtained paper to it's priſtine color; and 3. does not 
alter the firſt paper.—5 383. 1. 2. 3. | 
\ 415. With the infuſion of galls, 1. the water, 


in a ſtate of perfection, ſtrikes a Madeira color, in 
ſome ſeconds after mixture; which gradually improves 
o a Burgundy color. In about twelve hours, the col - 
loring matter appears in vermillion clouds precipi- 


tated, the ſupernatant liquor being turbid and green- 
ich. 


| 
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iſh. 2. The water, ſpoiled by ſtanding a few hours, or 
by agitation, gives the ſame color upon mixture; and 
alſo ſooner coagulates and ſubſides.—5 384. 

8 416. Being ſpoiled, by the above means, of it's yo. 
latile parts, and thereby of it's natural ſenſible quali. 


ties, it's faculty of tinging with galls, &c ; they may, 


in a great meaſure, be reſtored by the addition of 2 
ſmall portion of the vitriolic acid; which upon infill. 
ing, in the ſmalleſt quantity, cauſes the like ebullition, 
as in 8 385. epi e ATE 

$ 417. It's effects on the filings of iron correſpond 
exactly with thoſe of F 386. Ol 

$ 418. The ſpirit * ſalt ammoniac, with a fixed 
alcali, produced effects analogous, but inferior, to 
thoſe of F 387, and leſs colored. 09 

$ 419. The alcaline ley wrought effects analogous 


to the preceding, more to thoſe of F 388, but the 


clouds and precipitation, inferior in quantity and co- 
lor.—This and the preceding will be explaned, when 
the nature of the folid contents of each water are 
compared. 5 427, to 432. 
S8 420. All the acids ſhew the like contraſt in this 
as in 8 389, in the natural and ſpoiled ſtates ; but in 
an inferior degree. Which will not-be wondered at 
when the folid contents fall under conſideration ; $427: 
$ 421. The ſolution of ſope correſponds in effects 
with 5 390. * N | 
8 422, It agrees in the ſame manner with milk 23 
the reſt of this claſs. 5 391. R 
8 423. The metallice ſolutions all correſpond in 
effects, Hig þ 5 
1. That of corroſive ſublimate, with an ebullition, 
a ſlight milkineſs, and an inconſiderable white pteci 
pitation, with a pellicule like the reſt.-—{ 392. 

2. The ſolution of mercury, in double the quan” 
tity, produced the ſame appearances as in 8 3933 4 
for the ſame reaſons. 

3. The ſolution of lead wrought ſimilar, but inſe- 
rior, effects.—5 394. 
| | 4. The 
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4. The. ſolution af filver gave appeafünces much 
alike; but the precipitate, was more upon the purple 
hoe, and retainod it. s. 
64A. In defſtttiationy the effects agree all to this, 
that the Geromont is not ſo faon ſported; nor fo deep- 
iy colored; when ſpoiled by heat, ab La Sten z 5 396. 

8496. The product of the deftithation alſo cor- 
reſponds with $ 397 and the reſt. So that the acid 
appears the ſame in all}. oo 

 $426.:/Fhe remaning liquor is of & paler colat and 

not quite ſo turbid, às that of 5 398.1. It cauſes 
a ſlighter ebullition with acids; 2. turns, but not 
quite ſo ſoon, to a muddy ſea green, with the fi- 
rup of violets; 3. grows onely milky and greeniſh 
with the infuſion of galls. 

$ 427, Twenty pints, evaporated to a dryneſs, yield 
the like appearances, of a paler color, the like quan- 
tity, 160 granes; eight to the pint.—5 399. 

$ 428. It was near as difficult to ſeparate the mar- 
tial, from the other terrene parts, in this water, as in 
$ 400. It's proportion of iron can onely be judged, 
like that, from it's tinge, to be analogous. 

$ 429. Theſe 160 granes waſhed as F 130, § 401, 
hardly colored the water. 

$430. The waſhings, being filtrated and evaporat- 
ed to a dryneſs, gave of a lamellated ſalt, hardly at all 
colored, 68 granes. This expoſed to the ſame air, the 
lame length ot time, with the other, F 402, increaſed 
but thirty two granes in weight, The part remaning 
undiſſolved in the air, taſted like ſea ſalt, mixed with 
the mineral alcali ; *and gave white muriatic fumes 
and a ſtrong ebullition, with the vitriolic acid. Hence 
it differs onely in quantity from the former, 

H 431. The waſhed terrene parts, weighing, 92 
granes, in the acid of ſea ſalt, diſſolve all to fixteep 
granes, which appear to be ſelenite, $ 403. 404. 

$ 432. Conſequently, this water differs onely in 
proportion of ingredients from the preceding. The 
acid ſpirit ſeems in this, ſuperior to that. The pint 

| R 2 : of 
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of each yields eight granes of ſolid matter, upon eva- 
poration. Of which, I judge about one ſixteenth part 
of a grane to be iron, in each. And in La Siox, 
one part in eight is ſalt ; about five granes and three 

uarters is calcarious earth, and leſs than a grane and 
three quarters ſelenite. In this, about three granes 
and three quarters are ſalt; about as much calcarious 
earth, and about three quarters of a grane, ſelenite. 
Thoſe, that judge greater exactneſs neceſſary, may go 
to fractions. From theſe experiments, the ſame in- 
ferences as in 5 405 are to be drawn. 


medicated ſprings of Tox- 


BRIDGE, 


With all due Reſpect and Humility, | 
A Ts 
To the Right Honorable 
The EAR L of OR FORD. | 


$ 433. UNBRIDGE ſprings, though infe- 
rior in rank, will be found toclame a 

place in this claſs. There are ſeveral ſprings about 
this village, of which, the chief part ſeems to have 
been built, as it is ſupported, by theſe water's being 
introduced into medicinal uſe. ha bd. 0 
$ 434. The village lyes twenty ſix miles ſouthward 
of London, in the county of Kent, in a rude coun- 
try, and immediately about the wells, is environed with 
a barren, ſandy and loamy ſoil, in ſome parts rocky. 
The common ſtone, a crumbling, ſand-ſtone. © 
$ 435. Four ſprings have been chiefly opened, 
and, in their turns, uſed at Tunbridge. And. there- 
may be as many more. But, as there has been none 
extraordinary variety as yet diſcovered, it is immate- 

nal, which of them is taken, or examined; for, pro- 
vided, they are alike drawn and cleaned, none eſſential 

difference is obſervable. | 
9 436. Two ſprings are now principally uſed. 
They lye within a few feet of each in a valley; for, 
from every fide, there appears à deſcent to them. 
The adjoining ground of a triangular form is incloſed 
with an handſom lofty wall, with a large gate, open- 

ing to the ſouth. | | 

9 437. The ſprings are ſurrounded with a paved 
area, and, each ſpring has an hollowed, ſtone baſon 
let into it, with perforations in it's bottom; ſo that all 
R 3 the 
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the water of each ſource, paſſing through theſe perfora· 
tions, fills the ſtone baſan, as it ſprings up from the 
bottom; while it's overflowings are diſcharged b 
an opening on one fide, in the edge of the ſtone ba- 
ſon. This is a ſenſible and elegant contrivance. The 
baſons are each large enough to hold as much water, 
as may be collected together without ſpoiling; and 
in ſuch a manner, as they may be emptied without 
ſullying the ſpring. h | 
$ 438. At the entrance into this incloſure from the 
ſouth, one ſpring lyes to the eaſt or at the right hand, 
the other to the weſt or at the left. The former is 
by ſome called the old ſpring, perhaps onely from 
being pretty much neglected. The later is called the 
new, and 1s that, which is moſt uſed,, _ 
$ 439: This, I ſhall chooſe for mine examination; 
but, as I have analyſed the reſt, where any obſerva- 
ble difference ariſes, I ſhall- point it our. 
5 449, This water ſprings pretty briſkly, with 
fome air bubbles by uncertain intervals. It furniſhes 
ſome hundreds of drinkers, in the drieſt ſeaſons, and 
when it is not much drawn, overflows and. depoſites 
a fine, ochrous earth in it's channel, of color, be- 
tween yellow and orange. 2 
8 441. I ſhall here jet down mine experiments and 
oblervations,. on theſe, in the order, I made them on 
the German chalybeate ſprings ; that the reader, that 
chooſes it, may the. more readily be able to compare 
thoſe of Tunbridge to that ſpring, to which they bear 
the greateſt affinity; which, though remote, appears 
to be the Watroz, $ 196. 
$ 442- This water at the ſpring is colorleſs, clear 
and bright. The calder and drier the weather, the 
more the water excels in, theſe qualities; the warmer. 
and moiſter, the leſs. 1 6 
$ 443+ It has hardly any perceptible ſmell, though 
about the ſource, ſome pyritous exhalations are ſome- 
times perceptible, 7 | 
y 444 
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In taſte, it is not ſenſibly ſubacid or auſ- 
tere, but is ſlightly ferrugineous. | 
$ 445. It does not ſparkle immediately upon be- 
ing taken up; but, being poured from one glaſs into 
another, or upon ſtanding ſome time, it ſparkles, 
ſooner or later according to the heat of the air; but, 
at all times fo ſlowly, that the air is rather depoſited 
in globules on the ſides of the glaſs, than ſeen to 
fly off in bubbles. The air, thar thus ſeparates, ad- 
heres above twenty four hours to the glaſs. 713 
$ 446. Set ſtanding in a glaſs, in a warm atmoſphere, 
after thus depoſiting it's air, it begins to put on, firſt a 
milky aſpect, and then by degrees, to grow muddy all 
over. Viewed, after ſome hours ſtanding, a pale, di- 
verſicolored pellicule covered the ſurface; it appear- 
ed milky all over, with ſome yellowneſs in the upper 
part. Many air bubbles lined the glaſs; but chiefly 
towards the bottom, where it continued alſo the 
longeſt bright. la proportion then, as it loſes it's 
air, it decompoſes, grows turbid, and lets an ochrous 
earth ſubſide, ſuch as it depoſites in it's courſe. 
$ 447. As this earth ſeparates from the water, it 
loles it's property of tinging purple with galls and o- 
ther aſtringents. Of this, it is totally ſpoiled in leſs 
than twenty four hours. x | 
\$ 448. 1. Expoſed to the open air of the tempera- 
ture of 74 degrees, for about three hours, it loſes 
it's pellucidity and appears milky. 2. Set in the re- 
ceiver of an air pump and exhauſted. for a few mi- 
nutes, it alſo loſes it's pellucidity. And 3. Set on 
the fire, it ſparkles and readily diſcharges itſelf of 
is air in little globules, which do not rife above the 
ſurface of the water. By the time, it becomes heated 
to the ſame degree with the atmoſphere, it loſes it's 
pellucidity. By ſpoiled. water, I mean one or other 
of theſe. When I do not mention ſpoiled, the water 
in the natural ſtate is to be underſtood. 5 
As. The temperature of the ſpring, by the ſame 
thermometer, uſed in 5 199, is from 54 to 55, be- 
4 tween 


240 Of the medicated ſprings of Tux RRIDOR. 
tween the ſeveral variations of the atmoſphere from 
66 to 85. The other ſprings are not fo cold, when 
the air is moſt heated. | 
$ 450. A phial, with a ground ſtopple, weighing 
Ounces 2. 4. O. 15. filled with deſtilled water, of 35, 
weighed ounces 4, 6, o. 15. | 

$ 451. This phial, filled with the water of any of 
the ſprings, in the natural ſtate, or ſpoiled as above, 
do not ſenſibly vary in their weight; but, before and 
after, weigh alike the ſame with deſtilled water of the 
ſame temperature. This ſhews how ſlightly this water 
is impregnated; how inconſicerable the quantity of it's 
volatile parts muſt be; when it is ſo readily ſpoiled, 
and ſuffers no alteration in it's weight. Compare this 
to § 200. | 

$ 452. 1. With firup of violets, forty drops to two 
ounces, no ſenſible change; in about five minutes, it 
appears of a pale, ſea green, firſt at the ſurface, and 
ſoon after, all over. Not long after this, it gets a 
ſhade deeper, firſt at the ſurface and by degrees all 
over. Viewed in about five hours, it appears of a 
bright graſs green all over; but deepeſt next the ſur- 
face. In about twenty hours, it ſhews a deep graſs 
oreen univerſally. 2. The ſppiled waters inſtantly ſtrike 
a green with the ſirup, upon mixture.— This ſhews,that 
it is not ſufficiently charged with the volatile, acid ſpirit, 
to give any tint of crimſon or purple with the ſirup; 
and that it readily loſes the pittance of this ſpirit, 
that it contains. The green may ariſe alike from a 
ſolution of iron, abſorbent earths or alcalies. To aſ- 
certain to which it may be owing, we muſt conſult 
ſubſequent experiments 5 453. 1. &c. 456. The old 
ſpring has leſs of this ſpirit ; for, it changes quicker, 

984 53. With different coloring matters, it gives e- 
vident indications of it's mineral impregnation. 

1. With an infuſion of cochinell, four drops to two 
ounces, it gives a pale bloom, at mixture; which ſoon 
alter turns to a light purple; then loſes of the _ 

| | x 
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of it's color gradually; ſo that in five hours, it bears 
an olive color, ſeparated into clouds, which ſoon af- 
ter, precipitate of that color. | 
2. The infuſion of logwood of Campechy, every 
drop cauſes a dark, olive colored cloud, as far as four, 
upon falling in; at mixture, an inky blew z which, 
upon ſtanding, improves to a beautiful violet; and 
retains it's color and brightneſs above twenty four 
hours. ö | 

3. The infuſion of galls, in the ſame proportion, 
ſoon after mixture, ſhews a roſe purple, which im- 
proves quickly to a deep purple, with much of the 
crimſon hue; and retains this beautiful color and 
brightneſs, upwards of twenty four hours. 

$ 454. Here: are demonſtrative proofs of an im- 

pregnation with iron, which appears to be by the 
means of aſubtil, volatile ſpirit, analogous in quality, 
but not in quantity, to that of the Spa waters in ge- 
neral. It's volatility, as well as it's paucity, appears 
from the aptneſs of the Tunbridge water to ſpoil ; 
and yet, that there is ſome little redundance of it 
may be ſeen from the waters ſpoiled, changing ſooneſt 
green with the firup of violets, as well as ftriking 
the purple dye more readily, when ſpoiled, before 
there be a viſible ſeparation of parts, than in the na- 
tural ſtate. Compare to 5 201, to 205. 
9 455. The water, ſpoiled of it's volatile parts, may 
have all it's qualities in the natural ſtate, in a great 
meaſure reſtored, by the addition of a ſmall quantity 
of the vitriolic acid. 5 206. 

5456. All the acids cauſe more or leſs ebullition 
upon mixture with the water, in the natural ſtate; 
hardly any, when it is ſpoiled. They all preſerve it's 
fleeting pellucidity; and, if not made to predomi- 
nate, continue it's tinging quality with galls, &c. 
though expoſed to the open air, long after it is loſſed 
in the water alone, though kept clole ſtopped. In this, 
the deſtilled vinegar ſuccedes the readieſt. 

y 457. Poured upon filings of iron, the air, that 

Was 
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was ordinarily ſeen to collect on the glaſs, is now . 
onely ſeen in globules on the metal. , But, it buoys 
up none of it. In five hours, it appears all over of a 
muddy, yellow milkineſs, with a pale, diverſicolored 
pellicule. In twenty hours, it bears the like appear- 
ance; but can not then tinge with galls, deeper 
than a Madeira color. Compare to 5 207, 208, 
209; 2 | ; 20103-4"3; 
5 458. The ſpirit of ſalt ammoniac, with quick 
lime, cauſes no commotion, but a milkinefs, which 
coagulates into pale, yellow clouds, which grow gra- 
dually, higher, towards an orange color, and lowly 
precipitate-of the fame aſpect.— 5 2 10. | 
$ 459. The ſpirit of falt ammoniac, with a fixed, 
alcali, cauſes a flight, ſlow ebullition ; the reſt as in 
the preceding.—y 211. | | 
$ 460.::The alcaline ley gave ſome appearances of 
an ebullition, ſo ſlow and flight, that the ſmall air 
bubbles: did not ſenſibly rife to the ſurface. The o- 
ther appearances, as with the volatile alcali ; the preci- 
pitation rather paler, as well as more flow in forming. 
The fixed alcali concrete, gives a much ſtronger ebul- 
lition, than in common or deſtilled water. 
8 461. The ſolution of ſope, as far as thirty drops, 
cauſes onely a flight milkineſs at mixture, and conti- 
nues ſo above twenty four hours, without any coagu- 
lation or other viſible ſeparation. Compare to 5214. 
$ 462. It mixes ſmoothly with milk, cold or hot, 
and works no viſible coagulation or other change 
therein. Whence, the ſame inferences may be drawa 
as from F 215, 114, &c. 
8 463. With the ſolution of corroſive ſublimate, 
it cauſes a ſmall increaſe of ſparkling. After ſome 
hours ſtanding, a mother of pearl colored pellicule 
covers the ſurface; and the liquor appears all over 
milky, chiefly about the ſurface ; where, it inclines 
to be apac and yellowiſh. Upon ſtirring, it becomes 
alike colored all over. In twenty hours, the glals 
appears coated, and a brown, ochre-like precipitate is 
tound at bottom.— 5 216. 
$ 464 
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| 8 464. The ſolut on of mercury cauſes a bright, 
white cloud at every drop, the whole liquor puts on 
a pearl milkineſs, but ſoon contracts ſome tinge of 
the lemon color, towards the ſurface. In ſome hours, 
a bright, mother of pearl colored pellicule ariſes ; 
while a precipitate, of a pale yellow or obſcure white, 
15 found at hottom.— 5 217. 

$ 465. The ſolution of lead gives a flight, blewiſn 
milkineſs ; which, in a few hours, ſubſides in a ſlight, 
white precipitate, —{ 218, | | | 

$ 466. The ſolution of ſilver, cauſes white clouds, 
at every drop. This. gives a blewiſh milkineſs upon 
mixture, and ſoon changes to a pearl opacity. This 
gradually ſubſides, and as it is depoſited on the bot- 
rom and ſides of the glaſs, changes to a roſe purple 
or amethyſt color. In a few hours, viewed before the 
light, it appears of a kind of aſh-color ; but, exa- 
mned between the eye and the light, it ſtrikes a mud- 
dy blew, or deep ſlate color. | 

$ 467. It's products in deftillation are very obſcure, 
upon compariſon with F 220, or any of the reſt. The 
ſparklings were but ſmall, and did not ſenſibly rife a- 
bove the ſurface of the water. It grew very ſoon 
milky and ſoon after muddy. hs 

$ 468. The deſtilled liquor did not in any thing 
perceptibly differ from the common water of the place, 
deſtilled in the ſame veſſels. And the blew paper, 
placed in the junctures, was but ſlightly changed. 

$ 469. The remaning liquor is not ſenſibly altered 
with the infuſion of galls; for, the martial earth, in- 
Read of being, as ſome idly ſuppoſed, volatile, is the 
firſt of the ſolid contents, that ſeparates and ſubſides. 

$ 470. The water, flowly evaporated to a dryneſs, 
twenty pints yield ſeventy five granes of a dark, orange 
colored ochrous matter, with which the cup was more 
or leſs covered from the verge of the water to the 
bottom, where ſome oily circles lay, and more of this 
ochrous earth. 

$ 471. After a boiling heat, the ochre * ; 

| and, 
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and, being parted by filtration, weighs fiveteen granes. 
It is a ſubtil powder, of nearly the ſame color with 
that, that the Tonnelet yields; and upon all the ex. 
periments, appears to be a martial earth; of which, 
we have about three quarters of a grane in the pint.— 
223. 
. $ * The water, thus ſpoiled of it's martial earth, 
evaporated to a dryneſs, yields ſixty granes of a pale 
or white mixed ſubſtance, colored with, the oily mat- 
ter, conſiderably,” about the edges.—5 224. | 

$ 473- This waſhed and filtrated, as 5 130, leaves 
thirty granes of an aſh-colored matter, inſoluble in 
water, in the coffin. _ 

5 474. The waſhings, are colored, like thoſe of the 
Watroz; and, being evaporated to a dryneſs, yield thirty 
granes of a ſalt- like ſubſtance, colored with the oily 
matter, nearly as that of the Watroz ; but, upon expe- 
riments, anſwering none of the characteriſtics of that, 
$ 226, or any of the reſt. 1. They do not change ſirup 
ot violets; 2. They are rendered turbid with alcalies; 
3. Cauſe none ebullition with acids; 4. Give acid, 
white fumes and ſelenite, with the acid of vitriol. 
58475. The terrene parts, ſeparated by waſhing 
and filtrating the reſiduum of F 474, partly diſſolve 
in the acid of ſalt, with an ebullition, and partly re- 
mane in ſhining, thin laminae; ſo that it is in part 
a calcarious earth, in part ſelenite. 

5 476. Hence, we may reaſonably conclude, that 
this is a water, ſlightly charged with the like volatile, 
acid, mineral ſpirit, with ethers of this claſs, but in a 
ſmaller proportion. That by this means, it becomes, 
like the reſt, impregnated with iron, with ſea ſalt, 
abſorbent earth and ſelenite; upon the like principles 
with the reſt, but different in proportion; it's ſalt be- 
ing, inſtead of alcaline, muriatic, and it's deliqueſ- 
cence ariling from the ley of ſalt or bittern. 

of 
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cid, FERRUGINEOUS WaTERs. 


9477. HERE is no part of the. Materia 
Medica ſo ill underſtood, and conſe- 
quently fo ill adminiſtred, as mineral waters in general, 
the ferrugineous, or as they are more vulgarly called, 
the chalybeate, in particular. Moſt men ſee their 
powerful effects, in the moſt inveterate, deſperate caſ- 
es; and therefore, when moſt practicioners find the or- 
dinary ſhop medicines ineffectual, if not hurtful ; the 
patient is ſent to ſome mineral water, rarely with any 
particular choice or direction. Aſk with what intent? 
and, if any cauſe be aſſigned, it wil', for the moſt 
part be found, that the good effects, expected from 
the waters, are aſcribed to that, which bears the ſmall- 
eſt, if any, ſhare in their curative qualities. 
$ 478. Agreeable to this, we find ſome of the 
beſt writers on medicated waters giving an accurate 
account of the minerals, through which the water 
paſſes z nicely enumerating their qualities and virtues 
then, calculating how much of this or the other ſo- 
lid matter, a given quantity of the water contains, 
and attributing to this or that, the extraordinary vir- 
tues of the water; when the moſt active and efficaci- 
ous ingredient has been, for the moſt part, quite over- 
looked. TEAS go 
9479. I mean not to diſcommend or diſcourage 
enquiries of this nature: They are always neceſſary. 
They have their uſes. The heavieſt mineral body, 
that meets a fit ſolvent in the bowels of the earth, is 
capable of imparting ſenſible, active qualities to any 
water paſſing that way, And thoſe, that are charged 
moſt copiouſly with ſuch ſubtil matter, as is the real 
cauſe of the chief energy of mineral waters, though 
it commonly eſcapes obſeryation, are liable to remark - 
able alterations from the groſſ r impregnations, with 
which they happen to be combined, Fo 


§ 480. 
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5 480. The caution, 1 would incalcate, is, that when 
the ſolid contents of a mineral water are, by due ex. 
periments, learned; that the virtues of the water may 
not be aſcribed to ſuch things, as may be taken by 


| themſelves, in ten times a greater doſe, at once, than 
any quantity, ordinarily given of the impregnated 
water, in the compaſs of ſome days, can be ſuppoſed 
to contain. | 


$ 481. In order to make a juſt and rational eſti. 


mate of the virtues of any compound, let the compo- 


nent parts be firft ſeparated; the proportions deter. 


"mined, the nature and properties of each 15 n 


aſcertained, and the reſult of the union may be eaſi 
Judged by every one, but moderately converſant with 
the laws of nature, in the animal oeconomy, and in 
the operation of medicines. Ge 
$ 482. Hitherto, the efficacy of theſe, as well as of 
moſt other waters, has, by moſt writers, been hardil 
attributed to their ſolid contents, and theſe but fupert, 


cially examined. Moſt have contented themſelves 


with turning firup of violets green, which they al. 
cribed to an alcali. Some obſerved, their ſtriking 
onely 2 blew with that ſirup; having viewed it at the 
inſtant of time, in which that color is produced, 


without any regard to the preceding or conſequent 


changes. Others, layed their whole ſtreſs upon find- 
ing the waters tinging porpſe with' galls. This waz in 
general pronounced to be iron, or martial vitriol, and 
this of a ſingular kind, volatile vitriol ; an error, of 


which even the great HorrMan was not able to keep 


clear: For, he ſpeaks of two kinds of that concrete, 
the one fixed, the ' other volatile. But, how impro- 
perly, has already been pointed out *. 

$ 433. In order to judge aright of the nature and 
qualities of the preceding waters; let us take a brief 
recapitulating view of their component parts, as they 


appear upon our analyſes. And, theſe explaned, let us 


In various places; particularly, Of mineral waters in general, 


procede 


© F8ARUGINEOUS Warzas. 247 
ocede to compare theory and practice together, and 
confirm or correct the one by the other, 
1. After the elementary fluid in the waters, too 
pable to the ſenſes, to require further arguments for 
it's illuſtration y ſince hence, they juſtly take their de- 
nomination ; the firſt and great impregnation is with 
that moſt ſubtil, volatile fluid, which, of all known 
beings, beſt deſerves the name of a ſpirit : I mean that 
exquiſitely fine, fleeting effence, ſo often ſpoke of 
before, particularly in the introduction to the ſecond 
part of this Eſſay , and demonſtrated more or leſs in 
each of theſe waters, with an elaſtic air or acther; 1. 
in their ſparkling in their ſources, as well as upon be- 
ing removed from them; which can onely-arife- from 
the eſcaping of ſuch ſubtil fluids. 2. In leaving the 
water flat and vapid, as well as turbid, and further de- 
compoſed upon it's eſcaping, in the open air or other- 
wiſe*. 3. In the roſe purple, crimſon or red caſt, 
given the firup of violets at firſt mixture, with the 
perfect water 3 which is not ſeen with the imperfect, 
or the water by any means ſpoiled of this ſpirit ©, 4. 
In the not ſtriking their dye ſo ſoon with galls; as 
when ſomewhat ſpoiled of this ſpirit *. 5. In the ſolu- 
tion they make of the filings of iron *. 6. In the union 
with alcalies, with a ſlight commotion, with the vo+ 
latile, and none with the fixed, in a liquid form . 7. 
In the commotion, which it occaſions with acids; 
while in the natural ſtate; and none, when ſpoiled *. 
8. Upon the addition of metallic ſolutions *. 9. And 
laſtly, in the. various phaenomena upon deſtillation, as 
well as by the products of the operation. By which 
this appears, not onely a moſt exalted, ſubtil, vola- 
tile, but an acid ſpirit, And, with this, all the wa- 
ters, as well as this firſt inſtance, are more or leſs 
charged. See the comparative analyſis of each. 
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2. The part, which firſt ſhews itſelf upon our trials, 
ſuſpended in the waters, by the means of this ſpirit, 
both probably iſſuing from the ſame ſource, is the 
iron; which no longer ſubſiſts in a ſtate gf ſolution, 


after this ſpirit has deſerted the waters, or they have 


been further ſaturated, with abſorbent earths or alcalies. 
The preſence of iron is ſhewn, 1. by the ochrous ſe- 
diment, depoſited by the waters in their courſes, or up- 
on ſtanding, any way to loſe their volatile eſſence *. 
2. By the firſt. green tinge to the ſirup of - violets ?, 
with corn blew bottle ©. 3. By the crimſon, purple or 
blew dyes, ſtruck with any aſtringent vegetables; 
with the infuſion of galls particularly“. 4. By the 
yellow hue, given by volatile and fixed alcalies *. f. 
By the purple tinging quality, when loſſed, being 
reſtored by the vitriolic acid *. 6. By the pale brown 
precipitate, lying over that of lead *. 7. By the di- 
verſicolored pellicule, it throws up, upon being by 


any means decompoſed, particularly in heating, as in 


the deſtillation; and by the muddy color, it contracts, 


and the ochrous depoſite, it makes in that operationb; 


which being ſeparated from the liquor, ſtands every 
teſt of iron. | | 

$ 484. By our experiments, the proportion of this 
martial earth is, | | 

1. In the Pouhon, to the water, twenty granes, to 
twenty pints ; that is, one grane to the pint; to the 
other ſolid ingredients, as oye to two *, 

2. In the GRoI8BEECK, ſeven granes, to twenty 
pints, not one third of a grane to the pint; to the 
other ſolid parts, as ſeven, to eleven', 

3. In the Sauvenizrs, fix granes and an half, to 
twenty pints of water, leſs than one third of a grane 
to the pint z to the other fixed contents, as ſix and 
an half, to eleven and an halt “. | 
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*. 


4 In * Warkoz, eight granes to twenty pints; 
2 one third of a grane to the pint 0 FUR e other 
ſolid ingredients, as eight, to twelve. 

5. In the G&RONSTER, ten granes to twenty pints p 
1 a grane of martial earth to the Pits, ho the o- 
ther ſolid parts, as one, to WoW. 

6. In the TONNELET, ten granes in twenty pints, 
one half of the ſolid contents; half a grane to the 
int *. | 8182 14 
7. lo the San Ty abanecy ten granes in n twenty pints, 
to above nine of the other ſolid parts; h is above 
half a grane of martial earth to the pint . 1 

8. In the CHE RON above thirteen granes in twenty 
pints; to about twenty two granes of other ſolid con- 
tents; above half a grane * half a quarter to the 

8 % 11! 1 
| 9. In EA Stor, ns are not probably js ng one 
grane and a quarter in twenty pints, to one hundred 
and hvety eight granes and three auen of other ſo- 
lid parts *, 

10. In the GzxRoMoNT, the proportions are nearly 
the ſame, as in LA S1Gt, about one grane and a quarter 
of martial earth, to one hundred and fivety eight 
granes and three quarters of other fixed contents 5. 

11. In the Tux BRI DSR, about fiveteen granes in 
twenty pints, to about ſixty granes of other ſolid 
parts* ; three quarters of a grane to the pint of water. 

12. The other ſolid parts contained in the waters 
are two-fold; a non- meta lic earth, which is two- 
br ; calcarious and ſelevire,, and a mineral alcaline 
falt, 

$ 48;. The firſt, or _—— a8 wt as the 
metallic, parts are demonſtrated, 1, by the precipi- 
tations, with volatile and fixed: Aaicalies . 2. Partly 
by the precipitations with the metallic ſolutions, which 
allo indicate the ſaline parts k. 3. In part by the ſirup 

of violets, and j Juice of blew- bottle; 3 which argues 
4 223. 288.2 205. 296. 4 gg. 
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alſo the preſence of the metallic earth, as well az of 
the alcaline ſalt *. 4. By evaporation, to about the los 
of one eighth, when the ite appears in lipht, 
bright flakes aflore *. 5. By kept ys: to a dry. 
neſs, when the whole agregate of earth and ſalts ap. 
pear, with the oily matter, from which, no water is 
free | | | 

$ 486. The non- metallic earth appears to be tuo- 
fold; calcarious and ſelenite, by it's being pan. 
ly ſoluble in the acid of ſea ſalt, and giving lime by 
calcination ; and by being partly inſoluble in all 3. 
cids, and unchangeable by fire ©. 

$ 487. The proportions 'of theſe earths in each 

water are as follow; 
1. In the Pounon, twenty two granes in twenty 
pints, above a grane to the pint, of which about thir. 
teen granes are calcarious earth; the reſt, ſelenite*, 

2. In the GRolis BEE k, ſeven granes in twenty 
pints; whereof, above four granes are calcarious, the 
reſt, ſelenite *. 

3. In the Sauveniers, fix granes and an half; 
' whereof, about four parts are calcarious earth, the 
reſt, ſelenite *. 

4. In the WaTxroz, ſix granes in twenty pints; 
whereof, about three granes and an half are calcar: 
ous earth; the reſt, ſelenite *. 

5. In the GERONSsT ER, fourteen granes in twenty 
pints ; whereof, near nine granes are calcarious; the 
reſt, ſelenite*, | | 

6. In the ToxneLer, five granes in twenty pints; 
whereof, above three granes are calcarious earth; th 
reſt, ſelenite *. D | 
7. In the Sar, about ſixteen granes, in twentſ 
pints ; whereof, about one half is ſelenite, the other, 
calcarious earth l. : 

8. In the CE VR ON, twenty granes, in twenty pints; 
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phoned Vt pt is a calcarious earth, the welt, 
enite. Y 300. | 2 
9. In I. A Siox, about one hundred aue thirty eight 
granes and three quarters, in twenty pints; whereof, 
ne hundred and eight granes are calcarious earth, 


0 f | a 
and about thirty granes and à quarter, ſclenite ; de- 
ducting oge grane and a quarter of martial earth from 
the product of $ 403, 404. : 

10. In the, GzxROMONT, about ninety granes and a 
quarter in twenty pints; whereof, ſeyenty four granes 
are calcarious earth; the reſt, ſixteen granes, ſele- 


eng | 
11. In the Tunpz1DGs, thirty granes in twenty 
pints; partly calcarious and partly ſelenite . 

$ 488. The fourth of the 8 of theſe 
waters are the ſalts. Theſe appear, 1. In expediti 
the decompoſition of the water as it ſtands. 2. 


the deepeſt green with the ſirup of violets, and juice 


of blew bottle *. 3. In ſome meaſure, in the precipi- 


tations of all the metallic ſolutions . But, 4. and 
chiefly, upon evaporating to a.dryneſs *. 

$ 489. The. proportions of this ſalt, extracted from 
the ſeveral waters are as follow; f | 

1. From twenty pints of the Pounon, eighteen 
granes b. | 

2. From twenty pints of the GrotsBEECK, four 
granes ?, 

3. From twenty pints of the SauvgwIEAE, five 


granes *. | 


4. From twenty pints of the WaTRoz, ſix granes *, 
5. From twenty pints of the GzgonsTER, fix 


granes 4 


6. From twenty pints of the TonxELET, five 


Zranes *., 


7. From twenty pints of the Sax r, above three 
granes “. 


*. 431. 55473. 475, 5 92. 1. 2. 3. 4 1597. 98. 1. 2. 
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8. From twenty pints of the 'Cxzvron, two 
D | a Bo ah, 

9. From twenty pints of La Siox, twenty eranes?, 

10. From twenty pints of the GERO, fixty 
eight granes *. wad N 

11. From twenty pints of the Tux RRR, about 
thirty granes, quite different from all the reſt *, 

$ 490. An other ingredient in this water, which 
is not to be omitted in a juſt analyſis, or eſtimate of 
the nature and qualities of the compoſition, is the 
oily matter. This, it is true, is more or leſs common 
to all the waters, that have hitherto fallen under my 
cogniſance; whether meteoric or terreſtrial, ſimple or 
medicated. No man therefore, can be ſayed to ex- 
Plane the conſtituents of any water, without diſcover- 
ing this body. Theſe waters have a conſiderable 
ſhare of it. It is from this, the waſhings of their 
earthy reſidua, and their ſalts, derive their colors, 
And to theſe, the ſharp ſtench, upon putrefaction, 2. 
Tiſes z whence, in waters highly putrid, none of this 
ſubſtance is diſcovered. 10 

$ 491. The proportion of this oily matter is not 
eaſily aſcertained in any water; but, leſt of all in 
ſuch as contain a ſubtil, volatile acid, which partly 
adheres to their alcaline ſalt. If the ſolid contents, 
obtained by evaporating a given quantity of any of 
theſe waters, for example, to a dryneſs, be thrown 
into a ſmall, weighed crucible, well ignited'; ſome ſub- 
til vapor, manifeſted by the ſmall, and ſome viſible 
fume, more or leſs, will fly off; and, if it be continu- 
ed heated, till theſe ceaſe; then, taken out and weigh- 
ed; it will be found to have ſenſibly amitted of its 
weight, which is eaſily determined by the balance. 

$ 492. This might give us the exact quantity of oily 
matter in the reſiduum taken, or the water, whence 
it was extracted; could we be aſſured, that nothing 
elſe, was at the ſame time loſſed. But, a portion of 
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the ſubtil, mineral acid, adherent to the alcaline ſalt, 


always flies off at the ſame time, or before it; which 


leaves this in great uncertainti. 
$ 493. It may alſo be extracted from the ſalt, by 
alcohol, to which it gives a yellow tinge. But, here 
we are expoſed to the ſame incertainty : For, there is 
no preventing ſome portion of the alcaline ſalt's being 
abſorbed by the moſt perfect alcohol, that art can pre- 
pare: So that we muſt, till a better method be diſ- 
covered, fit down contented with ſhewing the exiſt- 
ence, without being able, with deſireable accuracy, 
to aſcertain the quantity, of this oily matter in theſe, 

and theſe like waters. r SIC Bk n 
$ 494. The ſeveral ingredients of theſe exquilite 
eſſences, being thus demonſtrated to conſiſt,” 1. of a 
moſt exalted, ſubtil, volatile fluid; with 2: à conſi- 
derable portion of moſt fine, elaſtic air; 3. of a martial 
earth, or iron ſpoiled by ſolution, or otherwiſe of it's 
phlogiſton and metalliſing principle; 4. of earth, 
partly abſorbent or calcarious, partly ſelenite; 53. of 
alcaline ſalt, and ſome, as thoſe of Malmendy, of a 
ſmall portion, or as that of Tunbridge, chiefly conſiſts, 
of muriatic ſalt; 6. of ſome portion of the oily mat- 
ter, inherent to all water; and 7. of the great baſis of 
all fluids, the aqueous element; all moſt intimately 
blended, as they are wonderfully produced, by the ini- 

mitable Chemiſtry of Parent Nature, R 
y 495. Let us next ſee what effects the compound 
produces, and to what theſe effects are to be juſtly at- 
tributed. -1, All theſe German waters inſtantly kill 
the little fiſhes of the neighbouring rivulets, upon be- 
Ing thrown into them, and that, in a manner ſo ſin- 
gular, as to merit a more particular deſcription. One 
of the ſmall fiſhes, thrown into a large baſon of the 
Pouhon water, flies about with incredible force and 
velocity, and ſometimes, gets out of the water. This 
Violent ſtruggling continues a few ſeconds z when, the 
animal falls into convulſions, loſes his poiſe, turns up 
his belly, gaſps, and apparently dies, or lyes inſen- 
lible and motionleſs, All this happens in about half 
8 3 a mi- 
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a minute. If the creature he then taken out, ter to 
lye in the open air, ſix or eight ſeconds, and then be 
thrown into clean, ſweet water; in four or five mi. 
utes; it recovers hfe, ſenſe and motion perfectly. If 

: be. be not firſt expoſed ſome ſeconds: to the action of 

the ait; it takes double the time to recover, upon be. 
ing thrown immediately into the freſh water. Ang, 
if it be permitted to lye but two minutes in the mine- 
tal water; none. other water or air is able to recover 
it. All the other waters have the ſame effect, quicker 
or ſlower, according as they are more or leſs ſpititu- 
ous. Thus, the fountanes of Tonnelet, Brue, Gero- 
mont, La Sige, Couve, Sart, produce this effect in 
little more than half the time, im which it is wrought 
in the Pouhon, and it is ſtill ſlower. in the reſt, 

$ 496, This can be attributed to no part of the im- 
pregnarion, but the ſpirit, and the air. This appears 
proved by, theſe two conſiderations: 1. The waters, 
that are found the left charged with theſe volatile 
5 are the floweſt in producing theſe extraordinary 
effects; while the ſtrongeſt are obſerved to produce 
them the ſooneſt. Moreover, 2. when any of theſe 
waters are, by lying expoſed, or by agitation, ſpoiled 
of their volatile parts; thefe fiſhes can inhabit them, 
— theſe violent emotions, or ſudden death. 
Whence, we may reaſonably conclude, it is the ſubti 
air and volatile ſpirit in the waters, that prove noxious 
to the natural inhabitants of the watery element. 
9 497. 2. No part of the brute creation willing) 
drinks of theſe waters: Forbidden, perhaps, by their 
ſtrange taſte, or diſagreeable effects, or both. But, 
taken by man, they have quite different and moſt 
pleaſing effects. The taſte, for the moſt part, on 
grateful; and their operation proves generally ſo, ina 


ſtil] higher degree. 1. At firſt taking, they ſeem cool, 
and pleaſingly to ſlake thirſt. But, 2. ſoon after rak- 
ing, they are found warm, and to ſome, heating. 3: 
They allo raiſe the ſpirits to the utmoſt chearfulnels, 
and a vivacity, with ſome degree of inebriation ot 

in- 


which they can be given. In this 
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intoxication. | And, 4. more ſuddenly work this ef- 


fect, than the molt ſpirituous, artificial liquor Rnoyn; 


for, it appears within the compaſs of a few minutes 


fe drinking them quigkly, tothe quan iy ru. 
z pint, or leſs, with ſuch as are not accuſtomed to them, 


and the effects as ſuddenly vaniſh, as they came on, 
or more 10 ; Seins a general tranquility, and leaving, 


with moſt, ſome propenſity to ſleep ; eſpecially after 
the next meal. 9 | An 
$ 498. Thus we ſee, ſomething inconcęivably fine 
and ſubtil eſcapes from this water, and by perva ing 
the pores of the bowels, works itſelf a more ſpeedy 
aſſage to the fue ſenſory, than can be imagined by 
ordinary rules of digeſtion, ſecretion and 'circula- 


tion, and makes this remarkably quick and tranſitory 


impreſſion upon the brain and nerves. Is this to 
aſcribed to any of the ſolid contents of the water! 
Can the iron, on which, moſt reſt the virtue of theſe 
waters, work this change ? Is it to be imputed to the 
other earths, or the fixed ſalts of the waters ? Or, toa 
conjointly ?—No certainly; becauſe, a greater proporti- 
on of any, or all, of the ſolid contents united, than are 
found in any quantity, of theſe waters, that may be 
taken properly within the compaſs of one, or eyen of 
two natural days, can poſſibly produce effects in any 
ſort analogous to thoſe, wrought by a pint of the 
pure, perfect water, within the compals of ten or five- 
teen minutes. | 

| F 499. All folid matters, capable of ſolution, are, 
it is true, diviſible to moſt extreme tenuity. The 
earths, ſuſpended in the waters, and eſpecially the iron, 
are ſuch. And, in this ſubtil ſtate of diviſion, can 


act more powerfully, as well as more ſpecdily, beyond 


compariſon, than they can in any agregate ſtate, in 
| tate of ſolution, 
while they remane in it, they may be ſuppoſed to 
att like ſalts, by the form and ſize of the molecules, 
into which they are divided, and their ſpecific gravi- 
S 4 e 
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ties, by which they give A weight to the Avids and 
elaſticity 1 to the ſolids. 
§ 500. "Bur, giving theſe like matters, the quickeſt 
determination, that the known laws of nature, and 
the animal oeconomy will admit ; it is impoſſible, they 
ſhould, ii in the time, that the water acts, or indeed 
in any, time, produce effects, in any degree, ana. 
logous, in time or — to — wrought by the 
water... 
$ ot. For, could the vater carry all it's ſolid 
contents 'beyond the firſt paſſages, into the ſecond di- 
Bode unaltered in quality or quantity; by their 
nown properties, and the laws of the oeconomy, they 
could produce none other effects than thoſe lately enu- 
merated, and that, but very ſlowly, compared to the 
ſudden effects of the waters found in 9 497. 1. 2. 3. 
§ 502. But, when taken in the agregate tate, it is 
impollble, that all ſhould paſs the exquiſitely fine 
ſtrainers of the lacteal glands, and enter the blood. 
Wherefore effects ſti]! different muſt be more ſlowly 
wrou pt | 
We ſee what happens, when the water is de- 
filed, or ſtands but open in a warm air, or is briſkly 
agitated 3 ſomething very ſubtil and volatile is loſſed; 
the water grows vapid and muddy; and in time, one 
of the earthy parts, to wit, the metallic, is ſeparated, 
and ſubſides. If the exhalation be further continued, 
the other earthy parts attract each other, and unit- 
ing, form ſhining, minute, thin, lamellae, which are 
chiefly ſelenite. 
8 504. A decompoſition, not unlike this, happens in 
the animal oeconomy, partly in the firſt, partly in 
the ſecond paſſages: No ſooner is the newly drank 
water received into the ſtomach, than it is warmed 
and agitated by the heat and motion of that, and the 
other bowels: By which, the volatile parts muſt be 
ſet in motion. And they are ſo: As appears, I. by 
5 their maniſeſting their quick, ſpirituous effects in hot, 
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iquant -belchings from the ſtomach *; 2. by their 
ſuddenly ſubſequent inebriating quality. Thus then, 
the ſubtil ſolvent of the iron, muſt in a great meaſure. 
eſcape, and produce theſe laſt recited effects, before: 
the iron can, in any ſhape, have paſſed the ſtomach. It 
muſt then be left there, if not abſolutely diſſolved, at 
leſt in a very ſubtil ſtate: of diviſion ; ſuch as probably 
renders the-gaſtric juice capable of making another 
complete,' though partial,” ſolution of it. I ſay par- 
tial; becauſe I can have no doubt of a large portion 
of it being precipitated z when I ſee the gums, teeth, 
and tongue died black, as well as the alvine feces ; 
which can by no conceivable means ariſe, but by the 
precipitation of ſome portion of this metal. But, be 
that as it may, it is evident, that the iron is neither 
in quantity nor of quality capable of producing the 
quick exhilarating effects of the newly drank water. 
$ 505. As to the other terrene parts, their action 
might poſſibly have been confined to the firſt paſſages, 
had they not been taken in a ſtate of ſolution, The 
calcarious earth might, it is true, in ſome meaſure, 
be diſſolved in the gaſtric juice, fine enough, perhaps, 
to paſs the ſtrainers of the inteſtines and meſentery. 
But, the ſelenite muſt undoubtedly have remaned un- 
altered, till rejected. However they may be diſpoſed 
of in the oeconomy ; it is evident, their action muſt 
be but flow, and therefore no part of the quick, 
inſpiriting action of the water newly drank, js to be 
aſcribed to ſuch inactive matter. ; 
{ 506. In general, theſe carths, with the ochrous, 
combine in abſorbing and coſtipating the bowels : For, 
moſt drinkers of theſe waters are more or leſs ſubject 
to a coſtive ſtate. 
950%. One moſt untowardly effect, 1 have obſerv- 
ed at Spa, which I can attribute to nothing elſe, but 
the terrene, non-metallic parts of the waters, that of 
the Pouhon in particular: I mean the Tumidum 
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Guttur of the poets, the Goitre, of the French, known 
to phy ficians by the name of Bronchocele; a rupture 
or rather a preternatural tumor of the Tbyroide gland; 
an evil much complained of at the feet of the Alpes. 
and Pyrenees, but falſely imputed to the drinking of 
ſnow: water: Since, wherever hard, terrene waters are 
much drank, this unſeemly ſight. is always, rife. | 
have ſeen many old: paifants of both ſexes in Rheims, 
loaded with this over - grown gland, to an enormous 
ſize, And, in the village of Spa, where the Pouhon 
water is the poor's chieb beverage, I have obſerved 
numbers of old people, eſpecially women, with gorges 
tumified-like crapper- pigeons. While I was there, 
was conſulted by ſeveral Germans, Dutch and 
French, as well as Engliſh:; in whom, I found ſuch a 
tumor forming. Thele were perſons, who had drank 
exceſſively of this water for ſeveral ſucceſſive ſeaſons, 
8 508. With me, it is no way difficult to conceive 
how waters, charged with earthy matters, particularly 
the ſelenite, ſhould, whenever the ſubtil ſolvent of 
theſe matters is loſſed or changed, ſuffer a ſeparation, 
and by attraction, aggrandiſe the late ſuſpended par- 
ticules, till they by degrees grow too large to paſs the 
moſt minute, fine ſtrainers of the glands, and there, 
form ſuch obſtructions, as neceſſarily produce thoſe or 
ſuch like preternatural ſwellings. Why this particu- 
lar gland ſhould be moſt ſubject to this kind of tu- 
mor, and that in women, rather than men, requires 
a deeper diſquiſition, than this place and preſent cir- 
cumſtance can admit. Upon the whole, his. as well 
as the preceding terrene parts of the water, muſt not 
be ſuſpected of any effect, like the exhilarating quality 
of the water. 8 | 

$ 509. Shell we then, look for this effect from the 
ſalt; for, this is confeſſedly more active than either 
of theearths can poſſibly be? The utmoſt, that twen- 
ty pints of the Pouhon afford of this ſalt, does not 
excede eighteen granes. And a man may take more 


than double that quantity, of any lixivial ſalt, ** 
3 the 


FERRUGINZSOUS WATERS. 259 - 
che-pureſt, without any ſuch ſenſation, as a pint of the 
water, in a few minutes after it is taken, gives. This 
lixivial falt may diſſolve fat or greafe, refolve mucous 
congeſtions, and thereby break calculous coneretions ; 
may in general, diſſolve. viſcid: coheſions or coagulati- 
ons, thin the juices, irritate the fibres of the veſlels, 
to promote the propulſion, or diſcharge of their con- 
tents z hence, ſuch may, in larger quantities, purge, 
in ſmaller, excite a diſcharge by ſweat or urine; ef- 
fects, which experience proves. But, if the | 
doſe of theſe like ſalts, can produce none effect, like 
that of the recently drank water; what are we to ex- 
pect from the ſmall pittance, not equal to a grane, in 
the pint of water? ae 

$ 510. We can no more place this quality in the 
oily matter, than in the ſolid contents; ſince this is 
common to other waters, from which, no ſuch ef- 
fect is found. | 27 8 
$ 511. Thus have we examined the fold contents 
of theſe waters, jointly and ſeverally, and can find, that, 
from no conjunction of them, and much leſs from in- 
dividuals, are we to expect any of the effects, produced 
by the recently drank water. 

512. Yea more; art is capable of bringing about 
very perfect ſolutions of theſe ſolid ingredients, and 
diluting them, to any pitch, with pure water. And 
yet then, can they not be found to anſwer any of the 
purpoſes of the perfect, natural water. Could this ar- 
tificial water ſuccede, the natural would be leſs valu- 
able. But, it onely ſerves to ſhew us the extreme diſ- 
parity between the operations of nature, and thoſe of 
art: Since, we find the natural waters contain ſome- 
thing, that art has hitherto been utteriy unable to 
emulate. Hence, all attempts hitherto made to coun- 
terfeit theſe waters, have proved groſsly ridiculous. 

§ 513. This is the molt active, ſubtil, volatile ſpi- 
rit, of which we have before made mention; not 
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ineptly looked upon as the life or ſpirit of all active 
mineral waters, and that, on which, their chief energy, 
their greateſt efficacy depends: For, whatſoever wa. 
ters are found clear of noxious matter, and fully im. 
pregnated with. this moſt powerful eſſence, muſt be 
found to correſpond in medicinal virtues. This alone 
is able to warm, to cheriſh, to exhilarate, and invigo- 
rate; to recover loſſed appetite; to eſtabliſn a good 
digeſtion; to reſtore due fluidity, and to promote a 
perfect circulation of the fluids, and to confirm all the 
natural ſecretions. No material ſubſtance known can 
be ſo capable of pervading the moſt remote receſſes of 
the human frame, as this moſt ſubtil, penetrating ſpi- 
rit. No wonder then, we find, from daily experience, 
that nothing equals this inimitable eſſence in invigorat- 
ing relaxed fibres; 1n reſtoring their due tone and ela- 
ſticity ; and, in prompting them to exert their natural 
functions; ſo as to remove all manner of obſtructions, 
that are not attended with inflammation z beyond any 
thing elſe, that has as yet fallen within the reach of hu- 
man underſtanding. From this then, the languid, pale 
virgin, may expect cheerful ſpirits, and a vigorous 
complexion. The cold melancholic and leucophleg- 
matic, the univerſally obſtructed, deſperate hypo- 
chondriac and diſtreſſed hyſteric, and the enervated 
paralytic may reaſonably look for, and muſt generally 
find, relief, from a moſt ſubtil, penetrating, active 
fluid, capable moſt quickly to inſinuate itſelf through 
the fineſt, minuteſt canals and pores of the human 
frame, and while it attenuates and mends the ſtate of 
the juices, gives the ſolids ability, and excites them to 
exert their natural functions. 
$ 514. Hence, it is eaſier to conceive, than enume- 
rate, the almoſt endleſs variety of chronic diſeaſes, 
immoveable by all other known remedies, which mult 
effectually give way to the matchieſs energy of this 
hitherto inſcrutable ſecret of unerring nature ; which 
is lodged plentifully in theſe moſt excellent waters. 
And if this active ſpirit be, as I-conceive it _ ar 
| oun 
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fund, the cauſe of their chief energy; that water, in 
which this ſpirit moſt abounds, muſt certainly be the 
18 515. I do not deny the ſolid parts of the water 
their ſalutary qualities, particularly the metal and 
the ſalt. They may, and in many caſes certainly do, 
moſt powerfully ſecond the tonic and deobſtruent vir- 
tues of the mineral ſpirit, Therefore, they are al- 
ways, and their operations, undoubtedly to be taken 
into the eſtimate. I mean onely to ſhew, what I con- 
ceive, that they are but ſecondary agents; and that 
the ſpirit of the waters produces it's quick effects, be- 
fore the mere element, or the fixed terrene or ſaline 
parts, with which it is charged, can in the'ordinary 
courſe of the oeconomy, enter into the ſecond digeſ- 
tion. 
$ 516. The practicioner is therefore to conſider the 
effects, theſe like waters produce, in the firſt and ſe- 
cond inſtances, and then judge which is moſt for his 
purpoſe. Thoſe, that appear moſt charged with any 
thing, but ſelenite, unqueſtionably have their uſes in 
a variety of caſes; but in general, it is not to be diſ- 
puted, that that water, which is moſt fully fr.ughr 
with this volatile eſſence, and contains leſt of any 
parts, but the metallic; muſt, of all others, be the 
moſt powerful, the moſt excellent, the neareſt the 
univerſal, remedy. 

9 517. But, where the bowels are in a very lax 
ſtate, and overcharged with acid humors ; there, the 
more terrene, the metallic and the calcarious eſpeci- 
_ cially, muſt moſt effectually ſecond the intentions of 
the more active parts, in abſorbing humidity, blunt- 
Ing acidity, and bracing up the tone of the flaccid fi- 
bres, of the firſt paſſages, if not in ſome meaſure of 
the ſecond. 

$ 518. Theſe waters then, muſt prove moſt power- 
ful remedies in a variety of caſes, beyond the reach of 
artificial preparations ; in a languid, depauperated and 
broken ſtate of the juices, with a conſequent relax4- 
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tion and general imbecility of the ſolids, the conſe. 
quences of exceſſes and debauchery, luxury, ſuſtneſz 
and inaction, or the effects of a ſedentary, ſtudious 
life, or the attendants of rebellious chronic or long 
and violent acute diſeaſes; nothing brings ſo effectuaf, 
ſo ſpeedy relief, as theſe ſpirituous waters. In thoſe 
foulneſſes of the firſt paſſages, that occaſion the en- 
gendering of worms, of all kinds, with all their long 
train of ills; in thoſe viſcid ſtates of the juices, that 
cauſe obſtructions of the natural diſcharges, or of the 
ſecretions, in the womb, meſentery, ſpleen, liver, 
and the pores univerſally ; ſuch as lay foundations for 
hyſteric and hypochondriac affections, for melancholy, 
Jaundice, ſcirrhus, ca'culous concretions in general, 
gouts, rhumatiſms; and even for diforders, whoſe 
ſeats and ſprings are more remote; lethargies, epilep- 
ſies, apoplexies, palſies, and the long catalogue of 
nervous diſtempers, that imbitter human life; in 
thoſe relaxations, that cauſe unnatural diſcharges in 
the ſex eſpecially, and imbecility and. ſterility in both 
ſexes; in many cold, ſluggiſh conſtitutions, attended 
with aſthma and pthiſic, ariſing from a relaxed ſtate 
of the ſolids and an influx of groſs, heavy viſcid 
phlegm, upon the lungs and glands about the organs 
of reſpiration and ſpeech ; in ſhort, in all kinds of 
obſtructions and defluxions, void of inflammation or 
tendency thereto, and in many conſumptive caſes, in 
conſtitutions of this claſs; no remedy has yet been 
known comparable to theſe mineral waters. And their 
primary efficacy, to me, appears owing to their un- 
paralleled volatile parts; their ſecundary, onely to 
the terrene parts, with the aqueous clement, that di- 
lutes the whole. | 

$ 519. Upon the analyſis and the principles layed 
down, the choice of theſe waters is to be founded. 
Where the great ſtreſs is to be layed on the action of 
the volatile parts, as in the moſt cold, ſluggiſh, ner- 
vous affections and obſtructions ; the moſt ſpirituous 
and active, the lighteſt and leſt terrene waters are moſt 
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proper. On the other hand, where the action of iron 
| kr corbeorn are fought, as in redundant humidity 
© and acidity, the more charged, heavy and lefs ſpirt- 
tuous waters will be the more ſuitable. 

$ 520. Let no man be deceived by the idle pro- 
ference given one water to an other, by the writers 
and practicioners of Spa, on account of it's containing 
ſulphur, which they think fit, to call volatile, and 
thence pronounce the water pectoral, Or, by their 
notions, or even Certificates of this ſulphureous eſſence 
in the water's being ſo volatile, as to be found, in per- 
fection onely in the upper part of a glaſs or flaſk, and 
of it's being loſſed in the carriage from the ſpring to 
the village. e 2 

$ 521, This volatile ſpirit in theſe and all ſuch like 
waters, in my judgement, is none other, than the uni- 
verſal acid, ſubtiliſed and volatiliſed by ſome portion 
of inherent phlagiſton, both ariſing from the decom- 
poſition of Pyrites in the bowels of the earth. Of the 
later, it is true, fome may and have enough to give 
a ſenſible ſmell; but hardly enough to give any other 
proof of ſuch an impregnation ; as the Geronſter. 
But, by no means enough to ſhew any ſigns of real 
ſulphur. Moreover, this volatiliſed eſſence is cer- 
tainly ſo ſubtil, ſo active, as never to be at reſt, and 
ſo penetrating as to be very hardly confined. But, 
ſo far from 'the upper part of a glaſs of it being the 
beſt, that by reaſon and all the preceding experiments 
upon the water in open glaſſes, the ſurface expoſed 
to the air, which is the uppermoſt, always appears to 
be the firſt ſpoiled : For, where volatile ſpirits meer 
the leſt reſiſtance, thither will they certainly fly. The 
ſurface then, of this or any other volatile liquor, ex- 
poſed to the open air, muſt {ſuffer moſt loſs of it's 
active parts. 

9522. But, ſuppoſe it otherwiſe, that the volatile 
ſpirits, like oil on water, continually riſe to the top, 
or are more collected in the upper ſurface, than in 
any other part of the fluid; why is one glaſs or two 
onely of a flaſk to be taken, as containing the __ 
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of the whole, rendering the reſt quite vapid and uſe. 
leſs, as ſome aſſert?— This muſt appear quite ridicu- 
lous, when, from the poſition, in which the flaſk is 
to be placed to empty it, not the mouth, but the bot. 
tom, muſt be uppermoſt ; which, with the incourſe of 
air, necefiary upon. the running out of the water; 
muſt have carried back this volatile eſſence, had it 
been before actually uppermoſt in the neck of the 
flaſk. The fact is, a flaſk, as ſoon as a glaſs is drawn 
out of it, begins inſtantly to loſe all, that the reſt of 
the water holds volatile, and becomes in a ſhort time 
quite effete and vapid. But, let it be poured out as 
quick as may be, into ſeveral glaſſes, I affirm from rea- 
ſon and experience, the laſt glaſs will be equal to the 
firſt. 

$ 523. Then, as to it's not bearing carriage from 
the ſpring to the village; I affirm the contrary : For, 
I always repeted thoſe experiments, I had made at 
the reſpective fountanes, after my return to Spa, and 
could never - obſerve any meaſurable: difference. 
Yea more, I brought of all the waters, here exa- 
mined, into Britain; and found them; even thoſe 
reputed the moſt volatile, in as great perfection, as 
thoſe deemed the left volatile ; that is, ſuffering none 
other change, than what that volatile ſpirit and air 
long included and confined in a bottle muſt under- 
go; which is growing more active, ſmart, and fugi- 
tive, as moſt fermented liquors bottled uſually do. 
And the Tunbridge water, as taken up according to 
my directions, and ſent to me to London in co'd wea- 
ther, ſuffers no ſenſible change; except ſomething leſs 
of air upon pouring into a glaſs: For, it tinged as 
deeply and as ſoon with galls, and anſwered all the 
other experiments, as at the fountane. 

$ 524. However, I do not mean from this, to re- 
commend the drinking theſe, or indeed any medi- 
cared waters, remote ſrom the ſpring : For, the near- 
er the ſource, the more natural the ſtate, the higher 
the perfection, in which they muſt always be obtain- 
ed; for reaſons, too obvious, to be enumerated, to the 
attentive, intelligent reader. 0 
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1525. FP HE climate, ſoil and nature of the wa- 
4 ters of Spa, &c. being explaned, and the 
diforders, for which they are found effectual and pro- 
r, pointed out; we are next to conſider the fit ſea- 
ſons and manner of applying them, to ſerve theſe pur- 
poſes ; and firſt, of the ſeaſon .. | 
$ 526. 1. Although it has been ſhewn, that the 
waters are in the higheſt perfection in cold wea- 
ther; yet, is not this the fit time for taking them: 
For, beſides the difficulties, with which ſtrangers muſt 
be attended in going thither, as well as living in a 
cold, dreary, mountanous country in the winter; the 
water itſelf muſt be intollerably cold to the mouth, 
throat and ſtomach; ſo that it might chill the drink - 
er, before it's ſpirituous parts could come into action. 
And beſides, by the conſtriction of the pores, from 
the external air; one of the principal operations of 
the water, it's promoting a ee muſt be coun- 
teracted, if not quite impeded, and a diſcharge by 
urine too ſuddenly and too copiouſly precipitated; 

effects ſeldom deſireable, and often deſtructive. 

9327. On the other hand, exceſſive heat is the 
oppolite extreme, and equally deſtructive in another 
manner, The waters are then quicker in their ope- 
ration, and too apt to increaſe the heat of the body, 
from the natural, to the preternatural ſtate. But, 
againſt this evil, nature makes ſome proviſion; byweak- 
ening the waters, in proportion to the heat they may 
undergo : For, whereas in cold, dry, froſty. weather, 
the ſpirits are ſo concentrated, as to render the water ex- 
tremely ſtrong; ſo, as the air gets warmth, it ſenſibly 
rarifies, and of courſe diſpels theſe ſpirits. Theſe 
changes however, are leſs ſenſible in the quick, than in 
the ſow ſources, Hence, the Tonnelet and the Chevron 
leſt feel the extremes of weather, from the velocity of 
the motions of their ſprings. f 7 
＋ $ 528. The 
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9 528. The extremes of cold and heat, appeatin 
equally improper, though fram different eauim ; an 
mediocrity between them gives us the fit ſeaſons for 
drinking theſe waters. Thele are from the beginnin 
of May, till the middle, and often the later end, gf 
October. Some of the intermediate months, it ig 
true, are far from temperate; for, at ſome times, in 
July and Auguſt, the heat in the mountanes, in this 
part of Germany, is intoferable, without doors, By 
this is bee rarely che eue; and fuck bet Js bilo, © 
long duration. This inconvenience may be better 
evaded, than that of wet weather, which is the moſt 
frequent dout S 44. 5 
{$ 529. With care and diligence, the water may be 
had in fufficient perfection, at certain hours, in the 
hotteſt weather known. Thus, it is to be had, any 
morning before the ſun gets enough, above the hor. 
ron to warm the atmoſphere. In July and Auguſt, 
it will be cool enough, from five of the clock in 


the morning, to fix or ſeven; in the other months, 


from fix ta eight, or later. And, however altered 
the waters may be by the heat of the air, by which, 
by the by, the Tonnelet and Bru are bur little affect 
caſes, to take a glal 


§ 530. Bur, different ſeaſons ſuit different tempe- 
raments. The * er chilly, that are not able to 
warm themſelves by fit exerciſe, ſhould rather take 
the waters, when the air is warmer, by a fire's ſide, 
in warm bed, and in fome caſes, in a warm bath. 
Thoſe of an hotter and more robuſt temperament, and 
who are apt to be heated by the waters, as well as by 
motion, are to chooſe the cooleft air for drinking 
them, and by all means, keep themſelves temperately 
cool at and after drinking them. While thoſe, that 
have ftrength, ſhould keep continually in ſuch L 49 
motion as may conſtantly keep them in a moderate 


temperature; taking conftant care not to overheat 
themſelves, nor exhauſt their ſpirits, 
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5 531. 2. The manger of drinking is next to be 
conſidered. None invalid ſnould take them without 
proper preparation. And different habits and diſtem- 
rs require different treatment. Thus, for the ge- 
nerality of fit objects, emptying the firſt paſſages ont ly, 
by a mild purge of the faline kind; ſuch as fal paly- 
chreſt, ſoluble car tar, diuretic, Glauber's, Seignette's, 
Epſom, or Sadlitz ſalts; in the more tender conſtitu- 
tions, theſe may be ſtill moderated in their operation, 
by mixture with manna or extract of caſſia, or either 
of theſe taken alone in any agreeable vehicle. Some 


will require more than ſaline purges to cleanſe their 


foul bowels. Such may have any of theſe ſalts added 
to an infuſion of ſenna, with or without rubarb. If 
the bowels be very lax, warm bitters and aromatics. 
may be added to the infuſion ; and in ſome ſuch caſes, 
rubarb may be the onely proper purge. In theſe caſes 
alſo, vomits, as well to empty and cleanſe the ſtomach 
as to make ſome revulſion, may be neceſſary ; eſpe.t 
ally, where the reſtringent quality of the Ipecacuanha 
may be requiſite, | 
$532. Some groſs, corpulent perſons, that have 
fed fully and foully, uſed little or none exerciſe, and 
whoſe bowels gre ſo furred, as to have loſſed their na- 
tural ſenſibility, and to have grown ſluggiſh in their 
functions, will require aloetics, Hiera picra wine, by 
itſelf, or added to the forementioned purgative, bitter 
infuſion; or the pills called Rufi's, or aloes with aro- 
matics or fit ſalts, &c. reduced to this form. While 
ſome will require to be cleanſed and rouſed by the ad- 
dition of ſome granes of emetic tartar to the bitter in- 
fullon; which in ſome ſuch groſs and luggiſh ha- 
bits, ſluffed with the recrements of beef and pudding, 
or what is ſtill worſe, with incoherent French forced 
meats and Ragouts; cannot fail of finding great bene- 
fit from ſuch diſcharges, in every ſenſe. 
533. Thoſe of more delicate and irri- able fibres, 
and more weak and tender frames, ſuch as are ſubje& 
to hypochondraic or hyfteric affections, have theit 
bowels beft prepared by previous courſes of the totid, 
| To's. J 1 re- 
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reſolvent gums, with ſope, with diuretic ſalt, ſalt of 
amber, or: the ikke: DNR 
8 534. And all, in caſe of coſtipation, during the 
courſe, muſt keep the body ſoluble, by taking, night 
or morning, ſome portion of their appropriate purge. 

8 535. In general, our waters are not fit for hot, 
ſanguine temperaments. Yet, it often happens, that 
ſome ſuch ſubjects require a courſe of theſe waters, 
and are not ſo effectually to be remedied by any other 
means. In theſe like habits, veneſection, with other 
evacuations, and Jow living, are always to be premiſed, 
and ofterr interpoſed during the courſe; when a ful. 
neſs of blood, pains in the head or bowels, or any in- 
flammatory diſpoſition is ſeen to ariſe or threaten. 

$ 536. But, the moſt material, the moſt effectual 
and univerſal preparation, for a courſe of theſe, or 
any other ſpirituous and ferrugineous waters, is warm 
bathing. The emptying and cleanſing the firſt” paſ- 
ſages are not ſufficient, if there be a rigidity of the 
fibres, an induration of the glands, a foulneſs, con- 
ſtriction or obſtruction of the pores of the ſkin. All 
ſhould be mollified and relaxed, every paſſage, as far 
opened, every tumor or obſtruction, as far ſoftened, 
and every pore as clean, open and free, as they may 
be rendered by the repeted application of a warm, 
univerſal bath, with friction, and ſome times, in ſome 
caſes, ſweating. And in a great variety of obſtruc- 
tions, hepatic, ſplenetic, meſenteric and uterine, the 
ferrugineous waters are not onely greatly ſeconded 
and aſſiſted in their operation, by interpoſing warm 
bathing, during the courſe; but, in many ' caſes, 
where ferrugineous waters rather aggravate than al- 
ſuage the ſymptoms; warm bathing will not onely 
render them tollerable, but more ſafe and effectual. 

- $ 537. Provideat nature has moſt bounteouſly fur- 
niſhed the beſt general preparative for the uſe of Spa 
waters, within lefs than a day's eaſy ride of it; the 
little baths of Chaud-fontaine, on one ſide, and the 
great baths of Aken or Aix la Chapelle, on the 
other, 

$ 538. But 
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8 538. But, the later are not onely a fit topical, but 
4 moſt powerful internal preparative for the uſe of any 
ſpirituous chalybeate; as in treating of theſe baths 
will more fully appear. So that in moſt caſes, I find 
Spa waters beſt ſuccede after a courſe of the lixivial, 
deterſive and aperient waters of Aken. | 
$ 539. When the body is once properly prepared 
to reccive theſe active waters, few or no ſhop medi- 
cines are neceſſary or fit to be taken. Yet here, as 
in moſt other water drinking places, the officious 
practicioners, to make themſelves appear of ſome con- 
ſequence, moſt impertinently interpoſe ſome incon- 
gruous compolitions, that generally ſpoil the waters, 
of ſomething molt valuable, if they do not actually 
deſtroy them or change their natures; ſuch as fixed or 
volatile a'calies, ſopes, mineral and vegetable acids, 
and the like. Yea, ſome there are, who pretend to 
improve upon the operations of nature, by inſinuat- 
ing, that they can give the waters in epitome ; even 
in the form of an extract. This is an arcanum, a 
boaſted ſecret, with ſome; which, upon examination, 
appears to be none other, than the Pouhon water eva- 
porated to the conſiſtency of an extract; to which, 
ſome add an alcaline ſalt, and others with ſomewhat 
more deſign and reaſon, cream of tartar. The for- 
mer of theſe is known by an acrid, lixivial taſte, cauſ- 
ing an ebullition with all acids, and in not changing 
the color of an infuſion of ' galls. The other, ſuffers 
no change with diluted acids; has a ſweetiſh, ſtyptic, 
ferrugineous taſte, and does tinge an infuſion of galls 
purple. The former is foregne to the compoſition 
and intention of the water, and to be regarded onely 
as iron in a ſtate of precipitation; the latter, is imper- 
tinent, and foregne to the ſpiritual effence, the moſt 
active and powerful part of the water. They, that 
want artificial medicines, may take them at home. 
Such as come for the waters, ſhould take them in pu- 
nt and perfection, which mult be in fimplicity. _ 
y 540: Moſt medicines. may be looked upon as in- 
derruptions to the operation of the waters; and there- 
| "Ml tore 
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fore none are to be taken without apparent neceſſity; 
at ſome mild aromatics, when they are found to lye 
cold on the ſtomach; ſome gently aperient medicine, 
when they are found to coſtipate; ſome nitre, or ſome 
mild acid, when they are found to heat, and the like. 
But theſe, as rarely as poſſible. 
8 541. For, all theſe and ſuch like inconveniences 
may, in mine opinion, for the moſt part, be obvi- 
ated by a regular doſing and adminiſtring the water. 

$ 542. It is impoſſible to aſcertain the doſe or 
quantity to be given at once, or the length of time, 
the ule of theſe waters is to be continued: It is not to 
be imagined, a man can come to particulars in an eſ- 
ſay, wherein, the practic part can onely be treated in 
the general manner. | 
$ 543. Patients of all conſtitutions and denomina- 
tions are to drink theſe waters with due care and cir- 
cumſpection. After journeying to the town, or rather 
to Aken firſt; for there, moſt ſhould begin; it is fit 
to repoſe ſome few days, and then take a flight ſhort 
courſe of theſe thermal waters, internal and external, 
in the manner layed down in it's place. Having, af- 
ter this, arrived at Spa, or Malmendy, and there, 
reſted a day or two, the courſe of theſe waters, or 
whichſoever of them is found beſt appropriated to 
the caſe, is to be begun, the ſtomach and bowels empty, 
by drinking ſomewhat under half a pint, ſix, four or 
two ounces, according to the age, ſtrength and other 
circumſtances of the patient; at firſt, not much ear- 
lier, than the accuſtomed hour of riſing. 

$ 544. If, in about half an hour after, no diſa- 
greeable effects ariſe, ſuch as ſickneſs or uneaſineſs at 

omach, unuſual heat, pain in the head, or the like; 

a ſecond glaſs of the ſame ſize with the former may 
be taken; moving gently about, if able, elſe, ſitting in 
a warm place, as is tound moſt expedient, If it ſhould 
in the leſt diſagree, no more ſhould be taken that day. 

$ 545. In-about an hour after the laſt glaſs, or when 
the ſtomach is found eaſy and empty, a light break- 
faſt of tea, coffee, chocolate, gruel, light broth, 1. 
5 | Mun 
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milk, where the patient is hot and thin, with bread 
or biſcuit, may be taken. 14 5 

$ 546. About half an hour, or an hour after break - 
faſt, it will be proper to take the air, on horſeback, 
in a carriage, or on foot; as the ſeaſon and circum- 
ſtances will admit; avoiding all extremes of cold, 
heat, and fatigue. | | 

$ 547. About two, is found the lateſt hour, at 
- which the water drinkers can properly dine: Dinner 
ſhould be chiefly animal food, freſh fleſh or fiſh, planely 
dreſſed, either roaſt or boiled, light ſoups and broths, 
with celeri, &c. All mealy roots, acid or aſceſſent 
herbage or fruit are to be avoided. The drink ſhould 
be any generous fermented liquor, mixed with water, 
at meals, and ſome few glaſſes plane after, to ſuch as 
are accuſtomed to uſe it. | 

$ 548. After dinner, more gentle exerciſe is to be 
taken, as much as may be in the open air. Taking 
care to avoid the evening dews, by returning home 
timely, and ſpending the evening in ſome agreeable 
recreation, in cheerful, agreeable' company. Always 
taking care to keep the mind in as perfect a ſtate of 
diſſipation, as free from all ſorts of care, and as little 
agitated or acted upon by paſſions of any kind, as 
poſſible. I dare not well recommend gaming, where 
ſuch numbers make it the ſhameful occupation of 
their lives; taking trading voyages or journies to 
places of this kind, to get a ſcandalous liveli- 
hood, and ſometimes, to amaſs fortunes at the ex- 
pence of ſuch dupes, as run into their meaſures; and 
make what was onely intended as an innocent amuſe- 
ment, a deep deſigning, as well as a ſordid, infamous, 
crafty buſineſs and ſtudy. . 

$ 549. The regular patient, retiring early from his 
amuſements, with a tranquile miad, may take a very 
light ſupper, or none at all, if he has not ſome uneaſi- 
neſs without it. A bit of bread, and a glaſs or twa 
of any light generous wine, can hardly prove injuri- 
ous, and may be proper. Or, for thoſe, who are of a 
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thin cuſtard, or a little milk with bread, may not 
onely be allowable, but neceſſary. 
| $ 550. The ſecond day, all things having gone on 


well the firſt, the patient may riſe a little earlier than 


the preceding, and ſo on, day by day, till he gradually 
brings himſelf to the earlieſt hour, at which it is pro- 
per or neceſſary to drink the water. . Let the ſecond, 
and ſome five or fix following days paſs, without in- 
creaſing the quantity of water, beyond two glaſſes, 
though it proves ever ſo agreeable. If it ſhould dif- 
agree, let a day, two or more be intermitted; and, 
if neceſſary, proper medicines interpoſed to corre 
the malady. | | 

§ 351. After the fiveth or ſixeth day, the doſe of 
the water being found not onely tollerable, but grate- 
ful to the ſtomach and general oeconomy ; let each 
doſe be increaſed by an ounce or two, till half a pint 
be conveniently borne; but, ſmall, weak ſtomachs are 
not to be diſtended beyond their natural bounds and 
ſtrength by any means. Let the doſe, not the num- 
ber of glaſſes, be thus gradually increaſed, for a few 
days; with ſtrict caution not to overburden or offend 
the oeconomy, in any inſtance. 

$ 52. When a moderate draught is found to fit 
light and eaſy on the ſtomach, and a repetition of it, 
at about half an hour's diſtance, gives none offence, 
for ſome days ſucceſſively; a third glaſs may be taken, 
after the like interval, as interpoſed between the firſt 
and ſecond. 

$ 553. When this quantity is found to agree, and 
the natural diſcharges, by urine and ſtool, ate regu- 
larly carried on, for two or three days; the number of 
glaſſes may ſtill be increaſed, by one in a day for two 
or three days; and ſo on gradually, till it be found to 
paſs off freely, and not to oppreſs the ſtomach, taken 
at ſhorter intervals, ſuch as twenty or fiveteen mi- 
nutes, to fix or eight glaſſes, before breakfaſt. 

$ 554. Or, if there ſhould not betime or room {or 
ſo much, before breakfaſt, or that it ſhould happen 
to purge or paſs off tov ſuddenly by urine; in on 
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caſe, a glaſs or two may be taken an hour, or half an 


hour before dinner, and as much, four or five hours af- 


ter dinner, or an hour, or half an hour before ſupper; 
yea, going into bed, after a light, agreeable ſupper. 

$ 555. When the oeconomy becomes thus well ac- 
cuſtomed to the water, it may properly be drank 
at meals, plane or with wine. And provided the food 
be not unfit for the general courſe, it can not diſagree 
with the water ; for, all thoſe of this part of Germany 


ſerve well to boil fiſh, fleſh and vegetables, without 


changing either their taſte, color, or qualities; for, 
they become ſoft, and in ſome meaſure lixivial and fir 
for theſe purpoſes, as ſoon as the volatile ſpirit has 
eſcaped, and the iron has precipitated, as both do in 
the firſt boiling heat. Let no body be ſurpriſed at 


the waters* changing the color of the wines: For, they 


deepen the purple of the red, give the white wines, 
and even brandy or rum, a purple hue. In the wines, 
this may be owing to a double cauſe; the reſtringent 
part of the ſkin'of the grape, and the aſtringent part 
of the caſk, which is generally oak. In the ſpirits, 
it is owing to the wood alone: For, ſpirits, that have 
not touched vegetable bodies will produce no ſuch, 
nor any change of color. 202 | 
$ 556. The time neceſſary to continue a courſe of 
theſe waters is not more ealily determined, than their 
doſes. Some find immediate effects from them; ſome 
feel none, for ſome time after the courſe. None can 
expect permanent effects from leſs than three weeks or 
a month's regular drinking. And moſt require ſix 
weeks, ſome twelve. I have known ſome obſtinate 
cales, in which, the patients remaned at Spa, and 


continued drinking the waters, more or leſs, for above 


a year. Moſt may, by this means, render theſe wa- 


ters, or any medicine, ſo familiar to the oeconomy, 


4s to find but little benefit from them, in the way of 
a remedy, Therefore, when a longer courſe tuan a 
month or fix or eight weeks is found neceſſary; it will 
be beſt to intermic ſome time to wait their effects, and 
lerurn to them again, upon occaſion. 


§ 557. But, 
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§ 537. But, that nature may. ſuffer no ſudden 


ſhocks, by the taking, oc leaving off, ſo powerful, ſo 


active a medicine as theſe ſpirituous, ferrugineous 


waters are found; I think it adviſeable to inculcate, 


more ſtrongly than ordinary, a caution, which I have 
already ſheun to be juſt and neceſſary, in a courſe of 
the ſimpleſt waters: I mean that of beginning with 
a very {mall quantity, increaſing it, by ſlow and al- 
moſt imperceptible „to the pitch, that is 
judged expedient and neceflary ; then, after continu -· 
ing that quantity, for the ſpace of time, found pro- 
per ; to decreaſe them, by the ſame ſlow degrees, by 
which their doſe was augmented. | | 

$558, When it may not be convenient to ſtay 
at the wells, the length of time neceſſary for this 
courſe ; the patients may load their carriages with 
proviſjon of the water, and take it upon their jour- 
ney, and ſome time after their return. And this, 


have found, ſo much better, than dropping the uſe 


of the waters ſuddenly, that I have conſtantly pre- 
ſcribed it to my patients, with deſireable ſucceſs. 

$ 559. The pure natural air, and the ſimple man- 
ner of life, the regular hours and pleaſing courſe of 
amuſements there, contribute not a little to the re- 
eſtabliſhment of health at thoſe ſalutiferous ſprings. 
The {ame arguments hold againſt relaxing this courſe, 
as againſt quitting that of the waters, ſuddenly. To 
enforce theſe, reaſon and. morality, with all the rules 
of phyſic, concur. But, as we ſhall have occaſion to 
ſpeak to this point more at large, in ſpeaking of the in- 
ternal uſe of Aken water; I muſt, to avoid repetitions, 
which is not eaſy, in a work of this kind, refer the 
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467. The conſequence of abuſes and neglects, ꝙ 468. 


XV. Of the ExTERNAL Uss of the BATHs of AKBN, p. 169. 


Natural baths and artificial, in their effects ſimilar, & 469.— 
In what inſtances theſe excel thoſe, G 470. 
Baths of Aken in their uſes three fold ; $ 471.—more power. 
full in general than ſimple baths,” $ 472.—to theſe in all 
inſtances equal, in ſome ſuperjor, 8 47 3 474.— their 
effects compared, 5 475.—The ſeaſons and times of uſing 
them, 5 476.— The length of time fit for bathing in them, 
9477, 478.—how often,” 5479. — how among the antients, 
§ 479, to 484.—The ſentiments of the antient phy ſicians 
thereupon, $ 485, to 491. Ak 
| en 
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Aken waters equal to any of the moſt celebrated baths of an- 
 tiquity, 5 492.— Their particular excellencies, 5 493, to 
For. —Cautions in uſing them, Y 502, to 204.—Promiſ- 
cuous bathing forbid, 5 505, to 508. The uſe of purg- 
ing after theſe waters forbidden, & 50 09. 
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/ BokDSCHEIT or BoxsET and it's BATHS, p. 185. 


Borſet, it's name and etymology, F 1, 2.— it's deſcription, 
8 3, to 5. —it's baths twofold, the ſuperior, whence, 9 6. 
' —the inferior, § y.—Of theſe firſt, and why, —then of 
the former, § 8. | * 


I. Of the Lower Hor SPrINGs F BoRsET, p. 188. 


Their ſituation and kinds, 5 9, 10.— The principal ſpring, 
11. what it ſhews in it's ſource, & 12, 13. - deemed void 
of ſulphur, ibid. - proved otherwiſe, F 14. 1.—in ſenſible 
qualities, agrees with the common fountane at Aken, ibid. 
C 15. 2.—it's temperature, § 16. 3. it's weight, § 17. 
4.—as lixivial and alt, in it's affects, as thoſe of Aken, & 18. 
5.— tried with ſilver, $ 19. 6.— with galls, § 20. 7,— 
with rhubarb, § 21. 8.— with red roſes, & 22. 9.— with 
blew paper, F 23. 10. with the firup of violets, & 24. 
II. 25. 12.—with logwood, § 26. 13.—with cochinelle, 
$ 27. 14.—with alcalies, volatile and fixed, ( 28. 15.— 
with the heavier and lighter acids, $ 29. 16. 30. 17. 31. 
18.—with deſtilled vinegar, & 32. 19.— with the neutral 
ſalts with mineral acids, F 33. 20.——with ſalt ammoniac, 
§ 34. 21,—with allum, § 35. 22.—with the ſolution of 
mercury, § 36. 23,—with corroſive ſublimate, & 37. 24. 
with the ſolution of ſilver, & 38. 25.—with the ſolution 
of lead, & 39. 26.-with the two vitriols, & 40. 27.— 
by expoſing to the air, F 41. 28.—by evaporation, I 42. 
29. 43. 30. The ſolid contents, ibid, —tried by waſhing, 
) 41. 31. The waſhings evaporated, § 45. 32. Inferen- 
ces from theſe experiments, & 46, 47, 48. 


II. Of te UrrER Hor SpriNGs of BoRsErT, p. 195. 


Their variety, & 49. thoſe choſen for the trial, ibid. 
their ſenſible qualities, & 50. 1.—beat, & 51. 2.—weight, 
Y 52. 3. § 53,—common, mechanical uſes, F 54. 4. 55+ 
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FIT lead, ibid. the va urther ex ined, $ 57. 7. 
the =" chang ed by expo Rog the air, 5 55. 5. — not 
cha ſiver, Ri. — 9. .— oney den in it's cur- 


rents 2h baths, 9.—changes by h » $ 60. 10. 
——tried with va 2 bodies; with gal _ | cf 
with rhubarb, & 62. 12. —with reg roſes, F 63. 13.—infe- 
rences, & 64.—with blew paper, & bs, T4. with the ſirup 


of iolets, 66. inf erences 6 h 
8 68. 16 eit cocinel, 35 7 7 7. =: 


with alcaline ley, & 71. 2. volatile alcalies, & 72, 
19.—with the fixed and volatile, in a concrete form, J 73. 
20,——With the mineral acids, 5 74. 21. 75. 22.—with 
the vegetable acids, 8 76. 23 particularly with deſtilled 
_ $ 77. 24. inferences, 78.——with neuter ſalts, 
$ 79. 2 5: particularly with ſalt ammoniac, 6 80. 26. 81. 

with > ſolution of alum, $ 82. 27. with ſolution of 
mercury, 5 83. 28.—with ſolution of mercury ſublimate, 

29,——with the ſolution of filyer, § 85. 30.—with 
the ſolution of lead, 5 86. 3 1. inferences,” $ 87.—with the 
vitriols, $ 88. 32.—by evaporation, 5 89. 33. the propor- 
tion of ſolid contents, ibid. their nature and qualities, & 90. 
34» to 92. 36. inferences, 5 93. The quality of the wa- 


ters, & 94 — their virtues, 5 95, to 97.-——agreeable to 
fiſh, § 98. 


Of NATURAL BATHS. 


SECTION V. By miſtake, marked VI. 
_ Of the City and WarzRs of BATH. 


Bath, it's name and origine, } 1.—when and by whom diſ- 
u 


covered, & 2, 3.—not by Julius Caefar, ibid.— celebrated 
by SOLINUs, ibid. mentioned by PTOLOMY and by 
ANToNIXUs, {$ 4.—by STEPHANUS, $ 5.—it's Saxon and 
other don, bid. it's antiquity, 5 6, 7.——ſhewn 
by the diſcovery of Roman baths, in 1755, ibid. Thele 
baths deſcribed, C8, to 25. When theſe baths might have 
been buih ; jugded, before the year 420, Y 26,27,—lye lower 
than the preſent baths, and ſewers of the city, ibid. § 28. 
— how furniſhed with water, § 30.—not the baths of LE- 
LAND, ibid.—when and how built, and ruined, 8 31» 32. 


The city, when and by whom built, 8 33, 34. —it's con- 


flagrations and devaſtations, 5 35.—it's Tebuilding, ibid.— 
in what manner and ſituation, ibid. —it's ſtreets and build- 


ings, 


gen TENTS uw 
ing, & 30, 37.—it 's latit. and long. and diftance from Lon- 
= . 5 how furniſhed with requiſites, 5 39, 40. 
—the ſoil in and about it, $ 4f.— how ſupplied with com- 
mon water, ibid. the qualities of theſe waters, 5 42.—the 


to 53. 9 * 
The FAM of phyſic there, briefly ſketched aut, 5 54. to 61, 
The government and conduct of the city and baths, $ 61. 
Bath healthful and commodious to the natives and ſtrangers; 

ſubje to no diſorders, but ſuch as are brought thither, 

962.— incentives to floath and effiminacy, 5 63.— 

it's medicated ſprings, & 64. A ſketch of the wri- 

ters thereupon, and the general practice, 5 65, to 75. 


I. Of the BAH of BATH, p. 254- 


The hot ſprings, $ 76.—their number, names and kinds, ibid. 
the King's bath, § 77.—it's ſpring and ſewers, 5 78. 
the heat of it's vapor therein, ibid. ——it's waters, how diſ- 

penſed ;—in what quantity diſcharged, $ 79-——the croſs 

bath, it's ſituation, dimenſions, and time of filling, $ 80. 

—the bot bath, it's ſituation, dimenſions, and time of 
filling, § $1. | 5 

Theſe waters, when firſt drank, and how, & 82.— the pre- 
ſent means, ibid. different pumps, ibid. 

The preſent and antient baths compared, 8 83.— the pre- 
ſent irrational manner of bathing at Bath, 5 84, to 86. 
objections, 8 87,——ſolved, ibid. ae 


II, 07 the NATURE and QUALITIES of the ſeveral Wa- 
TERS, p. 265. | 


Their ſenſible qualities and changes upon ſtanding, F 88. r. 
to 91. 4.—heat by the thermometer, F 92. 5. to 101. 14. 
examined by the balance, F 102. 15. to 106. The wa- 
ters how altered in the baths, 5 107. to be judged of by 
what they carry with them, $ 108. - what they bring with 
them undiſſolved, 5 109. — their ſand a pyrite, $ 110,— 
proved by experiments, J 111.1. to 116. The ſcum, called 
Bath ſulphur, $ 1 17,-where and how obtained, $ 118,119. 
examined and proved to be a vegetable, $ 120, to 124. 
Inſerences and obſervations, & 125. The origine of this 
ſcum, § 126, to 128. | 

The water examined by the teſt of the ſenſes and common 
obſervations, 5 130, 131. with ſilver, Bath guineas, 
$133. The tinging ſilver yellow, to what to be * 
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ed, 4 134, to 237.—the experiment, $ 139.—Inferer.... 
the long prevaling fraud layed open, 1 to r 
rences, 5 145. Some foreftallers and plagiaries expoſed 
$146.—citizens' fears for the want of ſulphur palliated. ibi 
—expecations- from a great writer diſappointed, $145. 
A curſory controverſy, 5 148. An acid in the waters, \ 50. 


—whence, 5 151. The water tried with log wood, (152, 
2. to 156.'6.——with galls, $ 157. 7. to 161. II. with 


cochinelle, 5 162. 12. to 165. 15. All proofs of iron. 
98 166. The manner of judging the proportion, 5 167. to 


T 


5 172, to 178. 


171. Notions of a volatile vitriol expoſed and ſet to rights, 
he water's containing an acid, appears being tried with filings 
of iron, F 179 to 181.,—with milk, 5 182, to 187.—yith 
a ſolu:ion of ſulphur, 5 188, 189.——with alcalies, 5 190, 
to 200. with ſope, F 201. how affected with firup 


of violets, F 202. to 206.— with acids, { 207, to 210.— 


with a ſolution of mercury ſublimate, F 211, to 213.— with 


the ſolution of quickſilver, C 214, to 217.—with the ſolu- 
tion of filver, & 218, to 221. wich the ſolution of lead, 
85 222, to 225.—— with green vitriol, $ 227, 228.— 


with blew vitriol, $ 229, 230. inferences, $ 231, to 234. 
examined by deſtillation, F 235, to 237.— by eva- 


- poration, 5 238, to 240. inferences, 5 241, 242. The te- 


ſidue examined, F 243, to 257. 


III. Of the Mepicinar VirTugs of BArn WarER, 


V 


and a fixed alcali, $ 259, to 263. 


T 


P · 3 20. 


irtues ſhewn upon a recapitulation of preceding demon- 
ſtrations, & 258. Baths, void of bitun en, ſulphur, nitre, 
| with what really 
impregnated, and how, 5 254, 265, 2£6.——the propor- 
tions in a pint, $ 268. inferences, 5 269. compared to 
thoſe of Aken, $ 270, to 278.—errors of Guidott and his 


followers, § 279, to 286. 
he virtues of the waters rationally explaned, F 287, to 301. 


Waters, their uſes twofold, $302.—their internal uſe and effect, 


$ 303,—the manner and times of drinking, and the doſes, 
$ 204, to 309.— their topical uſes. <4 310.——might be 
threefold, are-but twofold, through ignorance and miſma- 
nagement, ibid. The modern practice and notions, how ei- 
ronious, F 3I1, 31 2.— in a celebrated writer, the author 
of a practical eſſay on the uſe and abuſe of warm bathing, 


&c. F 313. The waters effects not analogous to thoſe of the 
nitrous 
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nitrous baths of the antients, or to thoſe of Aken, but the 
reverſe, 6 314, to 317. Cautions in uſing them, f 318. 
Rules, $ 319, 329. Preſent abuſes, ibid. The pump, 
5 321, The Vapor Bath unknown, recommended, $ 322. 


Concluſion, recommending the propoſed reformation to the 


conſideration of Parlement, 5 323. 


Of the BaisroIl WATER, p. 348. 


The ſituation, adjacent ſoil, air and waters about Briſtol, 5 x, 


to 6, The hot well, it's ſituation, contiguous ſoil, air and 
conveniences of life for the drinkers, 5 7, to 12. The ri- 
ver, $ 13. The mill-fpring or cold bath, $ 14, to 20. 


The hot well waters conſidered, 5 21.—of what ingredients 


ſuppoſed to be compoſed, ibid. $ 22.—their ſeveral ſources, 
F 23,— their ſenſible qualities compared, to thoſe of the 
mill ſpring, rain and diſtilled water, $ 24, 25:—their tem- 
peratures, F 26,——their weights, F 27.— tried, with 
ſirup of violets, $ 28.—with galls, $ 29.—with logwood, 
$ 30,—with rhubarb, $ 31.—with cochinelle, $ 32.—with 
volatile alcalies, $ 33.— with fixed alcalies, $ 34.—with 
ſope, F 35-—with acids, 5 36.—with milk, y 37.—with 
mercury ſublimate, $ 38.—with the ſolution of mercury, 
F 39-—with that of lead, $ 40.—with that of ſilver, $ 41. 
—by boiling, $ 42. inferences, $ 43.—tried by deſtillation, 
{ 44, —by evaporation, 5 45. by waſhing the remanes, 
§ 46, 47. The ſalts of each water examined, 4 48, to 50. 
Inferences, $ 5 1.— The notion of it's being a lime water 
expoſed, d 52, to 55. A ſummary of the impregnation, 
y 509. The virtues and uſes of the water, 5 57, to 63. 
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IS, fallen; r. dropped. | 


Ag $0. |. 28. for Wlcailne, r r. alkaline. 
zeln, F 399. 1. 5. and elſe where, 

r. , r. petre. 
ee r. Jover» 6 403. 1.26. for tuto ri tu-o-. 
8412. 1. — r. 
K ſor vt p. 1; vapere, _ I 2x. I. 8, after andy dd; 
1 kern r. pellucid. 423+ J. 12, for arrid, r, ad. 
I. 27. for pelucidi » I, pellucidity. 429. J. 4. after inaQive, add, lives. 
(8s. 1.5, after ia pry * 438- 7 9 r. luxurious. 
185. |, 7. after y neuter * note polac, r. fympobac, 
falt, conſiſti of, 4 Wen! Ls. for an acid, r. 4 groſſer 


4 5. for — r. volatiliſed. 
192. J. 2. for mineral, r. vitriolie. 8 1 note a 3 for Baven, t. Bace 


F 205+ J. 28. after remane, add, unleſs CIUS, 

e mat, ey. 11. flow, al, Is 
« . le 0 with . 

— I. 30. after , add deſ- 1. 7. after fluid, add, as this, 
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56. J. 29, for linnen, 7. linep 89 I. 3. after which, add, I. 
ty l. 2. for ſenfibla, r. — d 9 for mutiplly, r. multiply. 


Batu WATERS. 


Page cerv. for ripriſals, r. repriſals. 6 5. I. 22. for Bathenceſter, r. Bathan- 


91 25 after who, add, unfor u- ceſter, 
7555 5 7. I. 22. 23. 24. inſtead of, Antique 
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Of Sar Warts in general. 


Lu. ane; 


$6.1, 3. for Azrerorts, r. An- l. 7, for ſuffer, r. daten. 


/TOTEL, 591. 1, 17, after or, add, in which it. | 
in note b, for Remetallica, r. Re 18. after part, add a, and d. in. 
Metallica, 95- |, 13. after all, add, pn ORE | 
54. J. 4. for Mr ruiok ve, r. Ma- 3 I. 12. for vellicalon, r. velliea · 
7 2» 5 
. 7. 8. 138 for moun ; . 
15. J. 6. tain, r. mountane. 108. J. 8. and elſe where, for empy- 
27, note az for Stefford, r. Stafford. rical, r. 
40. I. 8. for ſubline, r. ſublime. 133. |. 9. after this, d. among. 
15 14- after the, add, {| 163. J. 3. 
48, |, 13. after it, add, rapidly, 177. I. 11. for erreQing, r. ereQting. 


$0, J. 17. for praQticioners, r. ptacti- Page 94: for ORIG III. r. IV. 
cioner. 


1751 OZ. r. OUNCES. Werks. 1 
75. J. 5. for ſuffers, r. ſuffer, | 


EPS OM WATER. 
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{ 9. 1. 4. for coaleſced, r. coaleſces, 524. vote a3 for 5 9. 7 8 
|. 4. for precipitated, r. precipitates, SEEN 
h 10. J. 3. for coagulated, r. coogulates. 3 
I. 4. for precipitated, r. precipitates, 


CHELTENHAM WATER. 
94. 1.18. for tarter, r. tartar, Pieze, 112, I. 1. for Sr er NV. r. V. 


SUBACI1D, CHALYBRATE WATERS. 


15. J. 23. after water, add, und, 5 8. for ſends, r. fende. 
36. J. 5. after that, add, are, 6 „ 7 aſter itſelt, add, in ſome places, 


37+ l. 2, for ſourſe, r. ſource, « 5, after water, "add, in others. 

1% for gl. x n 56 |. 19, after iron, add, difſolved 

43+ J. 4. after ſpring, r. ſayed to be. in water, 

45. J. 11. for lyes, r. lye. 1- 21. after proper, add, in ſuch eaſes, 

Y 49+ J. 33. for leaves, r. leave. $ 91. 1. 12. fora, r. oppoſite for direc- 

93 34+ for diffuſes, r. diffuſe. tion, r. directions. 
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Y 51, J. 5, for Sar, r. Sort. 179. 1. 6. for n ne, r. nine. 
9 $2, . 14. after the, ah river, 243 J. 3. for 5 48 r. 148 
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that of, a 


much rom te fear, mine 
this way, can hardly —— b 
Let, Mx Lonp, when, You a conſider, YE 
generous mind muſt: be. as ſollicitous to 77 — 
oraknowledga, as Lou Are to confer. o 
tions; when q refledt,, that. the higheſt "able 
gations ould Jen never procure any Jhare of, my 
friendſhip;.popr.as t may. be. to the upwor- 
ty, im the higheſt tations and that no. de- 
gree of avie;/ nor the utmoſt favor wa ger 
able to ettart from me * a 4 


9: 0 | 
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of ſervility or adulation to any; oy will, * 
your abundant humanity, permit me at once 
to indulge my pride and gratitude, 1 in thus pre- 
ſenting your Lordſhip with one of the firſt 
fruits of my phyſical labors, which have been 
ſo generouſly encouraged, ſo kindly cheriſhed 
by the genial. warmth of your friendſhip and 

bounty. 

I ſhall not ſhock your Lordſhip's modeſty 
with  vanely attempting, within the narrow 
compaſs of this addreſs, to blazon out the At- 
chievements or Pedigree of thoſe illuſtrious fa- 
milies, whoſe titules of honor, as well as fer. 
tunes, center in Vour Lordſhip. - 4 

However piouſly you pay juſt reſpect to the 
dead; You greatly diſdain to rely on honors 
titularly tranſmitted through a long line of no- 
ble anceſtry, You wiſely judge, that whoever 
of theſe was moſt richly freighted with that 
moſt rare and pretious - commodity, Virtue; 
had little enough for himſelf. - Vou think it a 
kind of ſacrilege to rob the dead. And there- 
fore, not contented with the ordinary heredi- 
_ tary clame to a large patrimonial ſtock; You, 
as it were rejecting all outwardly reflected forms 
of honor, have bravely reſted be ane your own 
innate fund. 

Theſe, My Lein, muſt ever ſecure You the 
juft eſteem of the wiſe and good. The World 
and You will pardon mine ambition in ap- 
proaching this n. daſs. 1 ſnall — 
pe 
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hope to be indulged, if I publiſh the pride, I 
take in that ſhare of bd with: which 
' . You have honored me. 
As Your Lordſhip's — to as of * 
manity and benevolence, as well public as pri- 


vate, is equalled by nothing, but your generous 


ſollicitude to concele them; I muſt in common 
juſtice, in this inſtance at leſt, violate your 
commands, and tell the wurde the motive of this 
public addreſs. 


I ſhall, for the bubu Sandee Your noble 


encouragements of induſtry and arts in gener- 
al, and your particular munificence to the uni- 
verſity of Dublin; They ſpeak for themſelves. 
I I mean onely to eaſe mine own mind, by giv- 
ing a public teſtimony of that gratitude, which 
pure modeſty and nice generoſity would not 
permit Vour Lordſhip to accept in private. 


In my proſperity, I was honored with your 


countenance in Ireland. In that, notwithſtand- 
ing mine inferior rank, there was nothing un- 
common; the proſperous never want worldly 


friends. But, My Loxp, Your regard, with 
an exulting heart I tell it ! was of a more pure 


and exalted nature, Of this, Adverſity gave 


the never-failing teſt : For, when the oppreſ- 


. five paws of [lawleſs rulers ſtripped. me of all 
the rights and privileges of a free-born ſubject, 
in mine own country; reduced me to the low- 


eſt ebb of fortune, and to exile; my diſtreſſes 


were greatly mitigated, my loſſes rendered tol- 
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5 * 1 vi 1 * C 
leiddle;! if not ne es 1 * 
they enhanſed and ſecured me the invaluabe 
regards of men like You. Theſe ſupported my 
-drooping ſpirits in exile, and One me = 
ſmile amidſt adverſity: - 

Muſt I not remember, muſt-I not 50 
ledge theſe great inſtances of human excellen- 
cy Rather than be unmindful of them, let 
my right hand forget it's cunning Nor can 
in ſilence paſs over Your Lordſhip's ex- 
treme liberality in patroniſing my courſe of 
chemiſtry. If this has been of any uſe to the 
public or has given ſatisfaction to a few indi- 
viduals; they are indebted for it to the el. 
traordinary munificence of DORD 'SHEL- 

' BURNE; without which, there had been none 
encouragement here for ſuch an undertaking. 

Thus, My Lox, have I once more relieved 
myſelf at your expence. See my ſelfiſn diſpo- 
ſition! My boſom was oppreſſed with a deep 
ſenſe of your benefits. And I knew no way 
of lightening the burden, without breaking 
through the vele, which you fo afliduoully 
throw over the nobleſt actions, that the left 
hand hardly knows what the right effects. 
Fou will forgive me then, My OOO Loxp, 

if, in one inſtance, IJ have been thus forced to te- 
vele theſe ſecrets, with which you intruſted me; 
when You conſider the power of the temp- 
tation, that aſſailed me: I muſt ever be an 
ous to get out of debt. This alas! I have 
no means to effect, But, thanks to our pu | 
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have one way of obtaining comfort, though 
not a fulb diſcharge 7. Tcannot be ; 
" bear the ſhadow of the imputation. If then, 
grateful” mind. by owing owes not; but, by 

add ftands at once 
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1 guages; are too far involved in the obſcurity of M- 


known and in repute, as early as we have any au- 


been frequented by ſtrangers of diſtinction. 


by ſome ſuppoſed to be a brother of Nero, by others, 
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$ 1. HE hiſtory of theſe moſt famous waters, 
I as well as the etymology of the different 
names, by which they are known, in various lan- 
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tiquity, fable and ſuperſtition, for a mere enquirer 
to matters purely phyſical, to ſpend time in the ht 
veſtigatlon of either. 

$ 2. The waters of Aken have probably been 


thentic account of the peopling part of Germa- 
ny, formerly T ranſalpine Gaul, in .e they ſprung, 
And theſe waters, no doubt, gave riſe to the build- 
ing of baths about them firſt; and afterwards, to the 
founding that conſiderable city, which takes its name 
from its waters or baths, . and which has increaſed in 
riches and grandeur; in proportion, as its baths have 


$ 3. Theſe waters were antiently known by the 
"RX apellation of Aquae, by way of preeminence, 
The Waters. Afterwards,. they were diſtinguiſhed 
by a ſurname of as uncertain etymology, as ſignifica- 
tion; as Aquae Grani, Aquae Graniae, Graniaquae, 
Ad Graneae, and by ſome, Aquae Gratiani ; the 
origine of which are ſo ill founded and fabulous, that 
a ſerious writer muſt bluſh at reciting them. 
$ 4. The firſt diſcovery of theſe waters is attribu- 
ted to one Granus, ſayed to be a Roman ſenator ; 


of Agrippa; who, being proſcribed, fled into thus 
part of Gaule ; whileſt others give it to one M. Se- 
renus Granus, ſayed to have been ſent proconſul into this 
province, by the emperor Adrian. of theſe numberlels, 
ſenſeleſs romances are handed about the town, by the 
vanity of the inhabitants ; who pride in its e 

0- 


«Of the Barn of Ax Ex in general. 9 


Roman foundation and antiquity; and theſe are chro- 
nicled by credulous civil hiſtorians, and publiſhed by 
numbers of as weak natural hiſtorians, in idle treatiſes 
on the waters; with which all water · drinking places and 
batlis abound, as modern news papers with quack- 
dills of an other caſt. 2 
35 3. From theſe, the city was called, at firſt Aquae, 
aſterwards, Urbs or Civitas aquenſis, the people, A- 
quenſes, as the baths were called, Thermae aquenſes; 
afterwards, the name of Aquiſgranum and Aquiſ- 
granenſis prevaled and obtained univerſally. The 
moſt probable account of which, is beſt collected from 
certain antient monumental inſcriptions, to Apollo 
of Grannus, or the Grannian Apollo; of which 
mention is made by ſeveral reſpectable German hiſto—- 
rtians, of which, the firſt author tells us of three ; 
two in different parts of Germany, which he names, 
and one at Rome. There was likewiſe one found 
at Colmar in Alſace, in the year 1726; in theſe 


words. | 
APOLINI GRAN 
NO MOGOUNO 
Q. LICINIUS TRIO. 
D. S. D. 


This is conſtrued. by ſeveral curious antiquarians, 
German and French, as ſomething analogous to what 
was formerly recorded in the temples of the Gods 
ſuppoſed to preſide over health; or to what, of later 
date, we have ſeen ſet up in churches and at baths 
and wells, as the vows of votaries, who received par- 
ticular benefit from the god, ſaint or other divinity, 
to which it is dedicated or addreſſed. The worſhip 
of Apollo was once very univerſal ; but in no place 
more general, than in Germany, as. appears by the 

multitude of -theſe like inſcriptions found there, No- 


Veleta. Rerum Vidnolic. Auguſt. Comment 1504. AQ. 


erudit. LE ITS. T. ix. in ſupplem. 
| thing 


10 Of the Barns of AkxM in general. 
ting was more common, amopg the antient Romans, 
than to conſecrate medicinal Fprings and baths to A- 
Pollo, the god of health, or dne Tun; Nom when 
All things, "according' to their phiſoſspliy,” derived 
their origine and virtues. And that god was given 
an epithet or ſurname from the place, where his tem. 
ple ſtood, or his bracles Were delivered.” Thus, he 
was in one place, the Delpffan, it an other the Gry. 
nacan Apollo, and in Germany, the Grannean, per- 
haps by corruption from the Grynnean grove. II 
the modern 'Romaniſts, who keep up to the primi- 
tive ſuperſtition and ſomètimes inlarge it, give their 
deities different "denominations, * from the places, 
Where they judge them — 1 — where 
the richeſt ſhrines” and 'alfars* Are erected to them. 
But, whether the pagan —_— gave name to'theſe 
baths or thus city, or they to Him, is fortunately not 
very material; Ice, the queſtion ts not eaſily decided. 
There remanes in the töwn a very antient tower, 
which makes a part of the town houſe, and which is 
to this day called, the tower of Granus; but whether 
it was a civil or religious btnlding is not eaſily deter- 
mined ; as it has ſuffered by the viciſſitudes of time, 
the different conflagrations, which the city has ſuffered, 
and the addition of new buildings to it. This incer- 
tainty is no bad plea for its antiquit x. 
$ 6. This place is called, by the Germans, Aach 
or Aachen; as is ſuppoſed, Rem Ach, an interjec- 
tion of ſurpriſe; as if one ſhould ſay, Hah! or hab! 
hah ! being ſurpriſed with the unexpected heat or eold 
of any thing; the word, imagined to have been 
uſed, by whomſoever firſt accidentally diſcovered 
theſe waters. By the Low Dutch and Flemings, i 
is called, Aken. By one of which appellations, ® 
nearer the idiom of our language, this place ſhould 
have been known to us; had not a ſhameful ſervilit) 
to French modes made us embrace the modern name 
of Aix, which is probably a corruption of Aquis 
an appellation, which they give to the principal Jnr 
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Of "the Barus ef Ax Rx in Feteral. 
erat baths, Where chkir 
 guiſhipg them,, the rh Free the other. by ſome epi- 


1 
pte ales, diſtin- 


thet Jews the toy om its waters, 
Aquae tae, iy" Ai en ay os by the 
French; as that, fro Se cauſe, known to the Ro- 


mans by the name of Aquae Allobrg m, which is 
the Ach Gtattanae, not thbſe of A en, as Tome * 
vill Have it; is now called,” Aken Savdye; and Aa- 
chen, Aix la C Chapel e; as if one ſhould ax, Aq Aquae, 
or the baths, d gulhed by the fümous chapel of 
the emperor Ee E THe Gr 
„ F 7. Ne do not find 7 rehab of the 
| city of _ — obs eat monarch. 
Who may be 5 e founder of 
| the city, 7 nd = pee, = be ORD des of "the 
baths ;* as he is reported' to have been, *. . 1. kind 
c of fabulous ſuperſtition, and à deſire to their 
founder, and now their ti lar fait, the diſcoverer of 
* famed fountains'of health. | 
| 8, J do not me: to ſay, that Charles the Great 
Was 12 original founder of the city of Aquae or Aa- 
chen; for, that there was a royal palace and magni- 
ficent baths, for the time, and a city there, before his 
birth, is moſt certain: Becayſe we find, in the French 
king's collection, a golden medal, ſtruck at Aquae, for 
Pepin the fhort, king of France, and father to this 
emperor. It is moreover recorded of this king, that 
he, attended with his whole court, celebrated the 
feaſt of Eaſter, more than once, and at another time, 
| bathed,” and Paſſed the whole winter, here. So that 
there muſt have been baths and a city, called ffom 
| them, Aquae, in his time. But, no doubt, his 4 
| and ſacceſfor, Charles, rebuilt the baths and palace; in 
the manner he left them, and the city, in the form in 
which we ſee it at this day; and gave the ſuperb titules, 
it bears and the extraordinary Privileges, which the citi- 
zens have ſince him enjoyed. And, after having com- 
| pleted 5 public ball ke here founded the at of 
the weſtern — 3 my by his charter 2 


* Sylburg. 


12 Of the BaTnus of Ak in general. 
the city, as well as by an inſcription, ſet up over one 
the principal gates of his palace, in theſe words; 3 


HIC REGNI- SEDES TRANS ALPES Ha. 
BEATUR CAPUT. OMNIUM CIVITATUM 
ET PROVINCIARUM GALLIZEX; _ 


- That is; Be this the ſeat of empire beyond the 
Alpes, the capital of all the cities and provinces of 
aui. pa Fran | 
- $9. It was then allowed to hold the. ſecond: rank 
among the cities of Europe, giving precedence onely 
to Rome. But even this was not. conceded long; 
For, Orro I. in his charter, gives Aquiſgranum or 
Aachen the pompous titule of CayuT Ors1s; the me- 
tropolis of the worlc. wg 
$ 10. Of a piece with this, is a part of a ſolemn 
_ hymn, in 2 rhyme, ſacred to the memory of 
Charles the great, and till ſung in the church, by him 
founded at Aken, on certain feſtivals | 


URBS AQUENSIS, URBS REGALIS, 
REGNI SEDES PRINCIPALIS, 
PRIMA REGUM CURIA. 


Fhat is, AKEN is a Royal City; the ſeat of Empire; 
the Chief Court, of Kings. This is the inſcription onthe 
coin of this famous city, round its arms, which are thoſe 
of the empire of Germany; an eagle with one head diſ- 
played, ſable, on a ſhield argent; ſupported by a naked 
man, with his head in a royal helmet, and crowned with 
an imperial diadem; holding in each hand a banner, 

with the ſame enſigns armorial on each; the creſt an 
eagle crowned. 5 


§ 11. This city is famed, among the ſuperſtitious, 
for many extraordinary reliques of ſaints, and ſuch 
like holy trumpery, and among hiſtorians, for having 
been the ſeat of the weſtern empire; for having 
- ftill ſome of the regalia neceſſary to the coronation of 
the emperors of Germany; for having ſeveral great 

| | coun- 
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Of the BaTrs of Axew In general. I ; 
councils and con 
and modern, held in it; of which, the curious in theſe 


greſſes, civil and religious, antient 


— 
1 N 


matters may be further ſatisfied by reading Nori 
Chronicon Aquiſgranenſe; PRI a Bxzok Aquiſgra- 


num, ſive Hiſtorica Narratio de Regia c. R. I. et 
Coronationis Regum Romanorum ſedis, Aquenſis civi- 
tatis, origine ac progreſſu, &c. Jo. Grorcn Van 
Eex ARD, Diſſertatio de Apolline Granno, &c. Franc. 


Bop EL, Thermarum Aquiſgranenſium et Porcetana- 


rum Elucidatio et Thaumaturgia. From whence, 


all we have on this ſubje& in the later writers, are 
tranſcribed, And now, procede we to matters of 
greater moment to the phyſical enquire. 
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UCingge 3. and 
it modicated: 
In ͤpure Reſpect: 
To the general good Senſe, Integri 7 and 
e 
Of 
The SENATE and CI TIzENS of AKEN, 
As a grateful Acknowledegment 
on - 
Their particular Regard 
| | T0 -* 
The BRITISHNATION, 
And | 
Io commemorate 
The extreme Politeneſs 
Of the MAGISTRATES, 
In attending and laying open 
The GREAT and other SouRCEs 
Of their moſt curious BATHS 
To the Inſpection of the AuTros ; 
The Diſquiſition on the Subject 
Is preſented, | 
With all due Eſteem and Humility, 


To 


. eee of the, con, 

wee; ana 30en, 

waters, of Sar. 
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Of the City of Axxx- 15. 


0 the moſt Eminent, and, Worſhipful _ 
Tie BURGOMAST.ERS-REGENT, 


"Francis DE FuRTH, Scapin, 
MARTIN |LAWBERDDB) LoNBUX, Mayor. 
| of Bordſcheit; 2 
Te BURGOMASTERS, © |} 
ALBXANDER: 'THEODORE, D'Quava, Scapin, | 
Janes, NicLas, 
And the reſt of. the. Seapins, Officers and 
Cite of that renowned Erz TY. and 
REPPBLIC. 3 
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bun. KEN, or Ai la Chapelle, is a free and 
indep« „called an hans or impe- 
rial town, under. the protection of the emperor of 
Germany, not in ſubje dien to hin, It is a kind of 
a republic; being governed by four burgomaſters, 
two; of whom, alternate years preſfide,z wirh ſcapi 9 
inthe naqura of, our aldermen, and. a. kind. of be 
0% common council e ee by a popular a 
a. Conlequent] nently, dheis GoFerapmenL.ts. free and po- 
5 The —. of their tertitories 1s about 
— 1 many. places, it | 


K e 1 
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$14. The v rown; conſiſts of rwo parts; np oh 
on and the, new, Eb ld... 
of a round or kind of oval, figure; like like 
. irregularly layed, out; but, with, Wide, open 
* gd, ab well built! brick 4 


houſes, 


/ 


16 07 the Grry of Aran. 5 

houſes, ſince the laſt conflagration; of which 1 
have been ſeveral, not leſs than five or ſix, while their 
buildings were chiefly wood. In one of theſe burn- 
ings, which end in the 2 1656, twenty 
churches and upwards of five thouſand houſes were 
conſumed; by which an idea of the ſize of the town, 
in thoſe days, may be conceived, This was called, 
Urbs Carolina, from its founder or reſtorer, Charles 
the great. 
cation, in the old Roman manner; conſiſting of a ve- 
ry ſtrong wall, with a deep, broad ditch, filled on 
moſt ſides with water, in thoſe days; but ſince, 
filled up in ſome places and dried in others, and would 
have been by now totally freed from water, did not a 


dread of fire ſo ſtrongly engage the breaſts of the go- 


vernors, as well as governed in general, that they 
take care, there ſhall not be a ſcarcity of water upon 
any future emergency, that may ariſe. 

$15. This wall was ſt nn: 

tes in the antient method of fortification. 
as the fame of this city and its un — 
extended, the antient boundaries of the Caroline city 
proved too confined ; wherefore, — circular 
wall of better workmanſhip, | and greater highth and 
ſtrength, than the firſt, and furniſhed with ſtronger 
and Joftier gates, watch-houſes and towers, and 2 
deeper and more inacceſſible ditch, was built at about a 
quarter of a mile circuit of the other.” This incloſure, 
by ſome writers, is called, Pomoeria,” but improperly: 
For, a great part of this ground, ' eſpecially adjoin- 
ing the old avenues to the Caroline city, is as well or 
better built, than the inward city; whulelt a conſide- 
rable part of the more remote is converted into gar- 
dens and meadows. Hence, there is no part of either 
town ſo crowded with buildings, as to ſpoil the air. 
Almoſt every houſe has a garden ; and ſome of thoſe 
in the outward town have conſiderable gardens, with fo 
much of the conveniencies of the country, —_ 


It was then, invironed by a ſtrong fortifi- 


_ the Ciry Ws Wal, 3 _ 
indloſt within the walls "A a. ci 3 , har * * 
be bool ed upon to enjoy Rus in Urbdee. 

{F415 . 
A longitude 25. 36, in 
1 whicl is eile .the 


vinces of Halland, to ds e. It is 
about twent miles 'to the eaſt, from Leige z ſixteen 
| ſouth eaſt, from Maſtrecht; from Juliers, about five- 
tech miles, to the ſouth welt; and about thirty ix 
.d of Cologn ; and about twenty four horth 
eaſt of 8 
916. This hap) y ſituation 3 this city with 
all neceſſaries af life, and even of luxury, in great 
plenty and perfection. And there is no city, on the 
continent, where ſtrangers may live more at their eaſe, 
in greater freedom, or better ſupplied for drei, car- 
e, bed and board, than Aken. | 
Ft. Its inhabitants are induſtrious, moſtly. mer- 
chants and artiſans, Their chief commerce. conſiſts 
of their own. manufactures, which are chiefly needles, 
0 they Aug in great quantity 2 1 „ — 
2 en cloaths,wrought chiefly of Spanith 
Tale they make bake e net, and dhe ex: 
fog well, of any one, but no mixed, 


color; and 
ſend them by land carriage 


all over the continent, even 
to Naples; bringing in return ſuch commodities as 
they want. The people are plane and honeſt in their 
dealings, and poſſeſs much of the old Engliſh temper 
and | implicity of -manners den Beck © they be * 
by W hs and. ſame. 1 Deal French. And 
N judge of the natives in ral, by thoſe with 
became acquainted, _ Henky SCHMITZy 

merchant and banker, the phyſician GATZWEILLER; 
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LSsOINE, Hxuscn, father and ſon; SITA vs, Mr. 
Conxnxo the apothecary, and many other eminent citi- 
zens, I may ſafely pronounce, there is not an honeſter, 

more obliging, or more ſociable and hoſpitable people, 

than thoſe of Aken; and ſtrangers in general might find 
them excel in the later inſtances particularly, had not 
the beggarly pride of a deſpicable nobility on the con- 

\ tinent caſt them ar ſuch a diſtance, that for fear of 

offending fuch, they avoid the public aſſemblies and 

\ ſhun ſtrangers for the ſame cauſe, till they find them 

void of that ſhameful folly. © Hence, as 455 | 

freeſt from this vice, and indeed, moſt like themſelys, 
they love the Engliſh beſt. 

8 18. The town ſtands in an open plane, furrounded 
at a juſt diſtance, with various riſing hills, not cloud. 

"capped mountanes. Theſe at once ſhelter the town, 

and afford it a moſt pleaſing, diverſified prof 
over their fertile fields and lawns, of green oY 
ſome black heath, and ſome wood. The moſt re. 

markable of theſe hills, and the neareſt the town, is 

; Eouſberg, which is to the northward of it; and as it 

is not very extenſive, though rather too near 

it affords no diſagreeable profpect; and being 2. 
ſcended, ſeems but a pleaſing mount, which gives 
a moſt full and ſatisfactory view of the whole cit 
_ her territory. The common ſtone uſed in 
: as well as building, in the City, is a kind 
be [hard grit, of Which there are many quarris 

But, there are alſo quarries of à beautiful blew, hari 

marble, ſtriped or vened with White; which ſerves for 

the better pavements and more ornamented buildings, 

as well as for lime. Ki 2 

19. The ſoil nb about the town is, 0 
one fide, fimty and chalky,.to the weſtward ; in moſt 
other places, it is loamy, gravelly or ſandy. 

9 20. The city is furniſhed with water, for the 
common* purpoſes of life, from various ſource. 
The chief is à ſmall rivulet, conveyed in an 915 


Mr, from the hills on the ſouth weſt fide 0 5 
"* 
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into and through the town; where ĩt turns ſome mills, 
ſerves bte wers, deſtillers, fullers, dyers, tanners, . 
for which purpoſes, it _—_— in ſome places; in open 
canals through the ſtreets, in others, in ſewers, that 
may be occaſionally and damned up, to ſave 
water, to ſerve in the waſhing of wool, cloaths, &c. 
to extinguiſn fires and the like. The redundance of 
this runs to fill their ditches, or to waſh away the ordi> 

foulneſſes of the town. This is a pretty ſoft, 
but ill colored water; as it runs from a boggy or 
moſſy mountane at ſome diſtance. It is therefore 


uſed for ſome; common purpoſes onely, 


$ 21. The ſecond ſupply of ſweet water © has been | 


ſought and conducted into the city, at a much greater 
expence, and in a more t manner. This is 
drawn from different 1E to the north weſt and 
weſtward ſide of the town. The» firſt of theſe is a 
conſiderable ſpring; which riſes to the north weſt; not 
far from the town wall, and is conducted by pipes to 
ſerve public fountanes or conduits, and ſome private 
houſes in the town. This ſpring riſes on the decline 
of an hill; it is ſurrounded with kitchen gardens. 
The ſoil ſeems loamy; the water is very bright, color- 
leſs, inodorous and inſipid but depolites a Wen 


of a pale brown, ochry color 15 NV 1 
g 22. A phial, with a)) 
eee 7 weigti--F 1 = 8 0. is 
ed. Fed * . D 2: 8 1 le $34 
92 F ille Wi 10 e Doo! 
N ed © TTL 5˙ 0. 45 3. 
Contained of this water . 3 Tv: 18. 
8. 24. The ſame phial, fls | Ent 11 . 
led with this ſpring = _ | K. ra. 78h4 
weighed, £ 73 . V2 


$25. Contained: of the} pub olicy 
5 26. The  ifference in NEU 
weight Dt 12 W. . 7 
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8 27. The cauſe of this extraordinary 


IS rag ary to the greater coldneſs of the { 

water, and 1 terreſtreity, — 

of which appears, 

Ja. 1 By adding any nde ken which 
catſes Spalpalio-portiplentites particularly, 

9 29. 2. By = ſolution of lead; two drops of this 
in one ounce of this water, gives a conſiderate milki- 
nels; four drops makes the liquor white and opac, 
as milk; and in a few hours, the bottom and fides of 
the glaſs become covered with a white precipitate ; of 
N ſmall portion floats in a pellicule on the 
ſu 
$ 30. 3 | By volatile and fixed alcalies 3 all which 
cauſe a — . milkineſs and Precipitation: as 
for example; 

$ 31. 4. Ley of tartar; five or ſix drops of this 
thrown into two ounces uf the water, cauſt pale mil - 
ky clouds, which increaſe as far as fourteen _ 
Then, upon ſtanding a few hours, a pale terrene 
licule floats on the ſurface, and a confiderable, | 
ble preci of the ſame ſubſtance covers the bot 
tom end fides of the glaſs. 

8 32. Theſe few ex are fufficient to ſhew 
this water to be very far from pure, and therefore, the 
leſs fit to be uſed in food ar medicine; though it 
indifferently taken and uſed for the other ſpring, which 
in all reſpects excedes i, -and | is  really,*a-light, ſoft, 
o—_ water. 

3. The ſecond — Fa various ſources 
ſobbvant of the firſt, and more remote from the 
4 It has been ſought and diſcovered at great ex- 

0 


e, where there was hane appearance of any ſpring. 
They dugg ſeveral canals in a pieee of 


ground about 
a, mile diſtant, and conſiderably Higher than the city, 
though fower than the neighbouring grounds; till 
they Altered ſeveral ſmall ouzings or drains of va. 
ter. When they found theſe to be-perrennial ſprings, 
they united the — ſources in one current, and con- 


| veyetl i it in an aqueduct compoſed of hollowed ſtones, 
4 joined 


difference 


ny F i 
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joined _— GERT her, ard veto over with 
flat ſtones and e r6wn; * here! It ſupplies the | 

fountane 11 02 rown- ee & various others, 
and furniſhes many private fiduſes wt mal] branches. | 
This is a much lighter, ſofter and purer las! and 
better for Eel wk ſes 15 life, in the firſt; as ap- 

the fo ing, among 0 er analogous 

Rae not neceſſary ro be e D N 
934.1 The fame al in 
uch the firſt was 


ld with cis wr of he ounces g. 0. 2. 6. 
fame tem TE 
That is, R n Al the ocker, ah 


uan 

198 Wo 2. The metallic ſolutions Guse but an incon- 
kdtrable change in this, compared to the firſt; Pati- 
cularly, 
8 30 3. The Sohution of Ed; which gives che other 
a milky opacity, and cauſes a confiderablefprecipitation ; 
in a double proportion, in this, - cauſes but a bright 
pearl-colored milkineſs, and upon ſtanding, har 
gives precipitate enough to obſcure the bottom of the 
glaſs in which it ſtands. 

F 37. 4. Several drops of dealt ſpits and leys 
_ no Leenlible change. For exam fourteen 
Ke 50 e tartar wok no 9 change up- 
gebe ped in; bein * a very inconſider- 

e 5 Seb”; enſues; wi light ipitate 
and moſt Rok pellicule, u | Kade hg 

F 38. To the ſources o Pore water, Þy which Aken. 
is fopplied, that of Seffen may very properly be ad- 
ded. It lyes within the territories of the city, though, 
not within her walls. It is diſtant about two miles to 
the north weſt of the town. It ſprings at the head 5 
a beautiful fertile little vale, from a hill compoſed af 
blew lime ſtone, pebble and flint, and runs from 5 
to eaſt, The foil all around it is much of. the 
ſubſtance with the hill, from whence it Nb, ahh, 
land and chalk | in ſome places, ſome marl-pits and 

| C 3 ſome 


1 1 2 
Miss #44 .4. & 
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ſome fuller's earth z, the laſt of which is a commodity 
of great importance to à Woollen manufacture, The 
ſpring diſcharges ſuch a quantity of water, as ſerves to 


turn an over - ſhot corn mill in valley. W 
839. 1. This Water. differs as lirde . from Pfeffer 
water 1n weight, as that from deſtilled I which is not 
bal a grave in fag ounces and n ht. 
4 40. 2. The metallic ſolutions, in canſiderable 
quantities, work but a ſli a, Aung n 

$ Fr. 3. The alcaline ſalts cauſe no remarkable al. 


teration .in it. re ir et rr ay 
$ 42. 4. Sirup of violets 18 at firſt diluted onely, 
by mixing with it; but Upon ſtanding. inclines to ſome 


ſhades of a' graſs green. 


$ 43. 5. In clean bottles, well r it keeps, 
as long as any water. And it is in all reſpects, the 


pureſt, lighteſt, ſofteſt, ſpring water, I ever examined, 
except that of Þfeffer, and withal, the coldeſt ſpring, 
] ever felt, expoſed. to tie open air, © 
8 44. 6. I had of it brought to London and com: 
pared it to Briſtol water, after it had been near fix 
Woachs in bottles, It appeared as pelucid, but not 
as grateful, being much lofter, to the palate, It pro- 
duced effects analogous to thoſe of Briſtol water in 
every reſpect, but inconceivably leſs in all the preci- 
pitations; from its greater levity and purity. 

5 45. It is no ſmall reproach to the phyſicians, who 
inp in that country, that this moſt excellent ſpring 
yes totally neglected'; ſince, it may be uſed to all the 
moſt noble purpoſes, to which the pureſt water may 
be applied, internally or externally. Our countrymen 
need not lament the want of their Briſtol water, while 
they can get that of Seffen, And, for a ſmall mat- 
ter, the beſt cold baths may be erected there; the uſe 
of which would be found extremely ſalutary to many 
conſtitutions, after being much relaxed by a long and 
frequent ufe of the warm bats. 
546. As the air, and of courſe waters are every where 


ſenſibly affected by the nature of the ſoil and 1 hg 
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duds, it is proper, in order to inform the reader's 
judgement aright, to give aſketchof the chief mine- 
rals and vegetables, found in the neighbourhood of 
Aken. 4812232 | 

$ 47- I have already curſorily nichtioned ſome of the 
ucts of -natpre in and about theſe territories ; the 
curious, whom ] am deſirous, as far as able, to ſa- 
tisfy, will demand a clearer and fuller enumeration of 
them, eſpecially ſuch as tend to our purpoſe. 
$ 48. There is a great variety of foſſils, as Mil as 
vegetables, in and about the city, of which jI ſhall o- 


o 


numerate the principal in order. 
| 1 


1 0 — 
4 " » — * » pr hn 4 
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SECTION, u. 


Of the ene Pelte, of the Sui 
11 ous about * Terrine, of Axzy, : 


| From a juſt Senſe of the Worth and Probi 
SW 
The moſt accompliſhed Phyſician, | 
The moſt generous and facetious Friend, 
A French Man born, with a Briton's Heart; 
Humbly preſented 
To 


ANTHONY PETIT, 


Doctor-Regent of the Faculty of Phyſic, and 
Profeſior of Anatomy and Ph yſiology, and of 
the Theory and Practice of Phyſic and Chir- 


urgery in Paris. 
I, Of Earns. 


$. 49 Eides the common fertile earths of the fields 
or gardens, there are four other kinds of 
Earth found here. Theſe are 
$ 50. Firſt, Argilla or Clay. Under this head, 
I Ss all compact, ponderous, foſſil bodies, 
ſmooth and ſoft to the touch, when wet, ſeeming unc- | 
tuous, and, as it were, to diſſolve in the mouth; when 


dry, abſorbing the humidity of the tongue, and ad- 
hering to it, upon contact. 5 | 
zl, 
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51. With theſe, the territories and all the adja- 
cent countries. abound, [There are of various colors, and 
differing in degrees of or mixture with ſand. 
652. i. Cimaliz alba, of Marhjohus Argilla alba, 
of Charlton, white Argib or Tobacco - pipe clay. This 
does not diſſolye in acids, or alcaline lt canſequent- | 
ly, imparts nothing t Waten. 
$ 53 2, Argilla, lutea, eineritia et ſubcoerulea, of 
weſt writers 3, yellow, aſh : olor and blewiſh cla zor 
This is here, as elſewhere, uſed” in 
rl earthen ware, pots for founders, &c, Theſe 
ve infoluble as the firſt, more or leſs apt to vitrify, as 
they, contain more or leis ſand. 
$ 54-..3- Cimolia pu — of Mathiolus ; 
dmectis terra, Creta Polloi, of Caeſius ; Smectis 
ſeu terra ſaponaria et Fullonica, of Charlton; Smec- 
tis ſeu terra ſ & Anglica, of Wormius *; -Ful- 
lers Earth. This is found of various colors; moſt 
commonly of an aſni- color, creme- color, and yellow- 
iſh, Its — no doubt, firſt: promoted the eſta - 
| bliſhment of a woollen manufacture here. It diſſolves 
and by * means is ca- 
a of impregnating water. 
$ 55, Theſe three kinds of earth are looked up- 
on to be void of metallic matter. But, beſides there 
abounding with the truly terrene principle of metal, 
the — expe. of Berher 3, the ſecond, un- 
daubtedly contains ſome iron, that of the yellow or 
lute color eſpecially ; which, by calcination becomes 
red, and by cementation with any fat or oily ſub- 
ſtance, gives iron by fuſion. 
566. 1 To theſe, ſecondly, the bolar earths are 
nearly allied, of which there are, 
957. 4. Bolus verus, or as moſt writers l have it, 
vera, orientalis, armena or armeniaca; true o- 
Rental or armenian bole. Of this I have found ma- 


* Comm, ia, Dioſe, p. 1 » de Foil. © Book cited. 
Ae miner, 2 book ed. . Muſ. 4, L Authors cited 
kad others, | 
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ny ſpecimens, eſpecially ' among the rocky places 
which were leveled in making the new road to! iege, 
which anſwer all the characteriſtics of the oriental 
bole. In many of the by roads and ditches, it is in 
ſuch plenty, as to color great tracts of ground. 

'$ 58. 5. Ochra omnium fere authorum; Oker or 
rather ochre of all the writers; Sil, of Pliny; found in 
the lead, coal and calamine mines every where. 
8 59. 6. Umbrica vel Umbria Pictorum, Umber 
or Ombre of the painters; and Creta Umbria of Wor- 
mius ; from a part of Italy, whence, from its being 
firſt diſcovered there, or being uſed in the paint 
of ſhades, it was thus called. This is found near the 
5. but not ſa common. Theſe, I look upon to be 
martial earths, from the deſtruction of Pyrites or other 
mines of iron; which terminate in bolar or ochrous 
earths. Theſe want bur reſtoring the loſſed phlogi- 
ſton to be effectually reduced to iron; as before ob- 

ſerved of certain argillaceous earths. Theſe are not 
diſſolved by acids; but ſerve as an effectual medium 
in the deſtillation of ſea ſalt and nitre ; partly from 
the vitriolic acid, with which they are imbued. Of this, 
the red or bole has the moſt, the yellow or ochre, leſs, 
and the brown or umbre, the leſt, The third kind 
of earth is, | 

$ 60. 7. Marga, of all the natulariſts; Mark, 
This is a ſubſtance of a middle conſiſtence between 
Clay and Chalk. It is lighter, leſs compact and co- | 
herent, of courſe more friable, than clay, and does 
not feel ſo fat or unctuous; it is not ſo firm or uni- 
form as chalk. Of this, writers enumerate various 
kinds of different colors. Here, I have onely obſerv- 
ed the aſh-colored or white. It is ſeen in every val- 
ley or at the foot of every conſiderable hill. It ſeems 
to conſiſt of ſhells of ſnails and other ſuch like ani- 
mals; of which ſome diſtinct portions are ſometimes 
viſible in it, before it be much mixed or broken. It 
is 2 pure abſorbent earth, diffolyes in all acids with 

Mu. 


an 
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an ebullition, ſweetens them, and may yield a kind of 
; neuter Alt. Hence, 1. is eaſy to conceive how Wa- 
ters may, be charged with this and ſuch. like earths,” 
The fourth kind of cas. 
$ 61,,.8, Creta, of all the authors, Chalk. The 
moſt conſiſtent and emplaſtic earth, not ſoft or unc- 
' tuous upon feeling as Clay, but more drying, and 
apt to abſorbe the moiſture of the tongue and ad- 
here to it upon contact. This is found in divers 
places to the weſtward of the town. It diſſolves in all 
acids, blunts their acidity or ſaturates them; ſo that, 
by their means, water may be impregnated. with it. 
Under this head, may be comprehended, the ſubtil 
calcarious earth, found aflote in, and upon, the ſurface 
of the Thermal waters; known to Kundman, under 
the name of Flos calcis; to Hoffman, under that of 
Cremor thermis ſupernatans; and to Wallerius, by 
that of Calx nativa aquis ſupernatans vel mixta. 


II. Of Sroxxs. | 


$ 62. 1. Arena, ſand, of all authors. Of this 
there is great plenty all about the town ; but chiefly- 
to the north and ſouthweſt. It is found as fine as any, 
ſeen on the ſea coaſts, and in layers of all colors, from 
2 bright white, to various ſhades of yellow, brown and 
bole- color. Where the ſurface of the ſand hills have 
not for a long time been broken, there are large 
quantities of fea. ſhells of different kinds, chiefly bi- - 
valve, found partly unchanged, and partly, but moſt- 
ly, petrified. So that however remote this may now 
be from the ſea, it may juſtly be looked upon as the 
Arena Marina or littoralis of the naturaliſts ; and it 
will not be wondered at, that an effloreſcence of pure 
fea ſalt is found on the walls, built or. plaſtered with 
this ſand ; eſpecially about. the baths, whoſe waters, 

are charged with the ſame ſalt... ., 
$ 63. The, Philoſophers about Aken, which are 
chiefly the clergy, would attribute all the phaenome- 
na 


=- 
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na relating to this production of fand, petrificar; 

and the whole remarkable hill, called Louſderg, tg 
the univerſal deluge. That it bears fome marks of 
water, is not to be denied; yea, that the top of the 
higheſt hilt there muſt have been long overwhelmed 
with water, and that of the fea too; is more than 
able, from the ſhells of fea fiſhes, the bones and 
teeth of fiſhes found on their loſtieſt ſamrmirs. But 
whether or not, theſe be effects of the Moſaic deluge, 
or what other has produced them, I leave to more ac- 
eurate natural philoſophers and hiſtorians. And ſhall 
content my felf with onely obferving, that though 
theſe hills bear theſe evident marks of having ſome- 
time layen under ſalt water; they at preſent beat 


more evident ſigns of fubterranean fire. I take Louſ- 


berg for a moſt particular proof of this: It's ſur- 
face is made up of hillocks and hollows. In theſe, 
are found many ſtones, that bear the marks of fire, 
as well as complete cinders of coal. With theſe, pieces 
of very large horns of the deer kind are found; with 
which the apothecaries of the city do not heſitate at 
ſerving the preſeriptions of thoſe vane icioners, 


who, where ounces of any ſuch calx could anſwer no 


deſireable purpoſe, rely on ſome few granes of hart's 
horn philoſophically calcined, as it is called, when 
reduced to this form by boiling water. Moreover, at the 
bottom of the hill, in the ſand pits, pieces of metal- 
lic ſtones, or iron ores of different ſizes, and of ſuch 
forms, as thoſe hke bodies, fuſed and caſt in looſe ſand, 
may be ſuppoſed to put on, are found in great plenty. 
Theſe ſand hills, as well as the heat and compoſition 
of the Baths, muſt, in my judgement, owe their ori- 
gine alike to ſubterranean fire; which, by the ſudden 
rarefactjon and violent expanſion of a ſmall quantity 
of confined water, is capable of producing Earth- 
quakes and fuch like convulſions, as may level hills, 
and raiſe valleys into mauntanes. Whoever examines 


the top, ſides: and bottom of Louſberg, with due care 


and attention, will, in mine apprehenſion, find — | 
mark 
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And «wil not be won 


hon rt 'a ſhock of an carch-quake, as > Citticbal 
- ſources of their ſweet waters. 

$ 64. 2: Lapis arenoſus, et Saxum arenarium of 
Aldrovandus, Wormius *, Charlton ©, &c. The 
Sand- ſtone — Free Stone. Or this, there are two 
kinds; one of a brown color, as if it were ſand looſely 
connected together, or a grit ſtone decayed z _— 
is known in Ireland, by the name of Rotten ſtone. 
The other, compoſed partly of a yellowiſh ſand, looſely 
connected with ſmall ſhining ſcales like Selenite or 
Talc, which is the true Free ſtone. 
To theſe may be added, 
$ 65. 3. Lapis arenoſus, lateritii fere OY Ha- 
tm am redolens. I found fome ſpecimens of 
this ſtone, which I have not ſeen any where deſcrib- 
ed, about It is of a palebrick-color, of 
a looſe, light texture, or kind of ſandy conſiſtency, 
= being rubbed, ſmells ſtrongly like a foul Hog- 

e 

2 Thrown upen burning coals, it neither fumes nor 
ſmells ſenſibly; projected into an ignited crucible, 
nane other effect is produced; but, by calcination, it 
gives lime. 

b. In the vegetable, as well as mineral acids, it 
cauſes a ſtrong and long continued ebullition; with 
the vitriolie, an intolerable fetid ſmell and ſubtil whit 
Vapor, offenſive to the noſe and lungs. 

c. Infuſed and even boiled in alcaline leys, it gives 
no remarkable ſmell nor color; nor does this tinge $1- 
ver; but, with the ley thus digeſted, acids produce 
the ane incolerable ſine and vapor, as with the 
crude tone.” 

: — the Lapis fuillus, Swine-ſtone of Watts 
ws 


$ 66. 4. Lapis | hibernicus ; ; Lapis fiſſilis hibernicus; 
My. Metalie. * Books cited, 4 Mineralogy p. 121. 


99. ; 
n Tegula 
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Tegula vel Ardeſia hibermca, of Meret 4 Charlton N 


Fuller , &c. In the coal mines, and about Spa, plen- 


which it impregnates water. Hence, the waters in the 


coal mines are all ferugineous and depoſite ochre in 


their canals. | 
$ 67. 5. Lapis ſciſſilis et cruſtoſus, of Meret“, 
Ardeſia or Hardeſia of moſt writers; Slates; - In al 


the mountanes. | 5 
8 68. Beſides common Grit and various Whet. 


ſtones, and Hones, there are, 


8 69. 6. Lapis calcarius, or ſaxum calcarium ; the 
common grey lime ſtone, of moſt authors. 

$ 70. 7. Marmor ſolidum, durum; coeruleum 
venis albis variegatum; a ponderous, hard; ble 


marble, vened with white; Which ſerves for the bet 


ter pavements, more elegant ſtone buildings and for 
lime. Theſe are partly ſoluble in acids. 

8 71. 8. Lapis Geodes, of Mathiolus and Wor- 
mius © ; Geodes of our Woodward and others. The 
baſtard Eagle-ſtone. In the Sand Pits at the foot of 
Louſberg, of various ſizes and forms. It ſeems to 
be a deſtroyed Iron Ore; of which there are various 
kinds and great plenty of all ſides of the territories, 


IH. Of MEeTartrte MINERALS. 


$ 72. 1. Cadmia foſſilis, alias Lapis Calaminaris 
of moſt naturaliſts; Cadmy, Calamy or Calamine 
ſtone. The mine of that imperfect, but uſeful me- 
tal, Zinc, or Spelter. With this, the Territories, 3 
well as the Dutchy of Limburg, abound, fo far, a 
to'furni ſhſeveral very conſiderable braſs Foundaries. Of 
theſe, one was formerly eſtabliſhed in Aken; but it 


is now tranſplanted to Stolberg, a village about a 


league from the town; partly, for the greater con- 


2 Rerum natur. Britan. Pin. d Book cited. Pharmac. 
© Rook cited. * Books cited. 27 
| | vemence 
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venience of water, as well as firing. This is ſo rich, 
as to give from fourteen to twenty pounds, and up- 
wards, increaſe upon the hundred weight of copper, in 
converting it into braſs. by | | | 19139 

973. 2. Lapis Pyrites, or Pyrites, of Mathiolus, 
and # all the other Latin, as well as Greek writers; 

Pyrita, improperly, of ſome z Marchaſita of the Ara- 
bans, and of ſome moderns. Sulphur. ferro. minera- 
liſatum, minera difformi, pallide flava, nitente. Py- 
rites, ſulphureus rudis. Pyromachus veletum. Of 
WALLERIUS*, The Pyrite or Fire- ſtone; either from 
its ſtriking fire with ſteel like a flint, or from its con- 
tracting heat and ſometimes actual fire, above, as well 
as under, ground. Of theſe, great plenty are found 
all about the neighbourhood, and in the quarries and 
in digging vaults in the ſtreets of the town. Theſe 
contain every metal that is found mineraliſed with ſul- 
phur : I have had ſome ſpecimens given me, as the pro- 
duct of the vicinage, that contained copper and ſilver. 
Of the later kind, there is plenty at Prayon, near Chaud- 
fontaine, in the Ligeois; a martial pyrite interfperſed 
with galena. But, thoſe, I ſaw taken up about Aken, 
contained but a little Iron and much ſulphur; and ſeem- 
ed to me to be but of the two kinds diſtinguiſhed, I. 
Globuli pyritacei pallide flavi. 2. Globuli pyritacei ni- 
gricantes. Minera martis ſolaris Haſſia, by WaLLz- 
RIVs*, From the Pyrite at Prayon, they extract ſil- 
ver, ſulphur and martial vitriol ; but, can not work it, 
except in winter, from the violent heat, the Pyrites 
contract in the mine. To. theſe, the heat and the o- 
ther principal qualities of cold, as well as hot, mineral 
waters, will be found owing. The Pyrite, in heating, 
is decompoſed; the phlogiſton flies off, and its other 
conſtituent, the univerſal acid, diſſolves the metallic 
ore. Waters, paſſing through ſuch heated and diſſolv- 
ed minerals, muſt be heated, as well as impregnated 
with their ſoluble contents; and, if they be not too far 


» Mineralogy, p. 379. Mineralogy, p. 233. p 
rom 
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from the ſurface of the earth, muſt come forth thus 
have time to cool, before they ſpring forth, they vil 
give cold, chalybeate or ferrugineous waters. If they 
-paſs by or over fuch minerals, without waſhing them, 


they may be heated as above, and charged or not 


charged with the more volatile parts, that are conti. 
nually eſcaping ; ſuch as the phlogiſton and ſome vo- 
latiliſed and ſubtilifed acid; and thus the production 
of ſimple or medicated natural baths are eaſily and ra- 
tionally conceived. ' See 359, 360. to 8 386, 

8 74. 3. When I have demonſtrated Pyrite, it is 
eaſy to conceive, that the Sory, Chalcitis, Miſy and 
Melanteria of the antients, vitriols in ſo many diffe- 
rent forms, cannot be wanting. e. 
8 55. 4. Galena, or lead ores, of moſt authors, 
found in the neighbourhood of Aken to the weſtward, 
the names of the places, to me, unknown. 


IV. Of Birumrnovs and SuLpHUREoOUs Boprs, 


- F 76. 1. Lithanthrax, ſeu Carbs foſſilis, of all au- 
thors ; pit, ſtone or foſſil coal. Of this, there is great 
plenty and variety about Leige, the dutchy of Juliers, 
and the territories of Aken. The former is a pitchy 
coal, of a lax and fragile texture, Theſe burn quick 
and flame much. The common people knead them 
into cakes, with one third or one half common loam, 
and water, and then dry them; when they make 2 
ſtrong and laſting fewel. The Aken coal is more com- 
act and dry, and burns ſlowly ; fumes and flames but 
ittle. It is not ſo fit for ſmiths and founders, as the 
others. But ſerves well for all the common ſes. 
$ 77. 2. Sulphur foffile ſeu vivum & nativum, of 
Wormius *; common mineral ſulphur, or native brim- 
ſtone. Many of the pyrites, thoſe of Prayon eſpecially, 
are ſo rich in ſulphur, as to afford it without the help 
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f fre. But, not onely theſe, but all the others yield 


; by fuſion, ſublimation or a kind of deſtillation by 


deſcent. Beſides, the vapor of the baths of Aken, 
28 well as the lower ſprings at Borſet, yield plenty of 
the pureſt ſulphur, in a manner hitherto falſely looked 
upon as 2 ſuhlimation; but which ſhall be ſet in a 


different light and explaned in its place. 2 
878. To remove all room for doubt, and to avoid 


that ambiguity, into which, moſt writers on medicated 


waters run; I here ſet down what chemiſts and naturaliſts 


underſtand by ſulphur,” and what I mean, wherever T uſe | 


the word. | 


$ »9. Sulphur is a mineral concrete, of a peculiar 


ſmell ; to taſte, almoſt inſipid. When pure and ſim- 


ple, always of a pale yellow; but, changing into va- 


nous ſhades of thisand other colors, upon combination 


with different minerals and metallics. In the concrete 


form, it is not quite opac; it is harder than reſin, 
more compact and heavy; but breaks in ſtriae, like 
little packets of cryſtalliſed ſalts. The more ſubtilly it is 


divided, the more colorleſs and white it appears. Thus, 

its magiſtery, made by diſſolving it in water, by the 
means of alcalies, and precipitating it with acids, is of 
a pale white. It requires an heat ſome degrees above 
that of boiling water to melt it; when melted, it ap- 
pears a tranſparent liquor of a rediſh color; but, 
upon cooling, changes to its priſtine, pale yellow co- 


lor, and becomes almoſt opac again; upon breaking 


the concrete, it ſhews itſelf compoſed of little bun- 

dles of ſhining needles, like cryſtalliſed ſalts. While 

it fuſes, a ſubtil vapor conſtantly flies off, which is of- 
fenſive to the noſe and lungs. This vapor collected 


in any fit veſſel, condenſes in form of a mealy powder, 


called flowers of ſulphur; theſe are compoſed of mi- 


mite cryſtals of the ſulphur, whoſe color and qualities 
it poſſeſſes. The whole ſulphur ſublimes in this form, 


in which it ſufers no change, but comminution; for, | 


by fuſion, it is reduced to its original form and con- 
liſtency, It is extremely inflammable ; ſo as to catch fire 
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from a ſpark ; whence, it makes a principal part in tho 
compoſition of gun powder. Sulphur ſet on fire 
burns ſlowly and calmly ; gives a blew flame, without 
any ſoot or ſmoak ; but, a white vapor flies off, as it 
burns, which offends the eyes and noſe, and is intolle. 
rable to the lungs. It is hard to extinguiſh its flame, 
when once it is ſet. on fire. The vapors or fumesof burn- 
ing ſulphur, being collected in fit | path condenſe into 
an heavy, acid liquor, with all the properties of that 
found in vitriol, alum, &c. This ſhews the conſtity- 
ent parts of ſulphur to be the univerſal acid and the in- 
flammable principle ; and the proportions appear to be 
about fiveteen of the acid to one of the phlo- 
giſton. That ſulphur conſiſts of theſe is alſo 
proved by the artificial generation of ſulphur; which 
is produced by fuſing any neuter ſalt, compoſed with 
the vitriolic acid, and throwing into it any inflammable 
body; the reſult of which will be a dark colored maſs, 
which partly diſſolves in water; gives a fetid ſmell 
and a yellow tincture, which is precipitated with acids, 
in the form of a magiſtery; which, fuſed, gives perfect 
ſulphur. See the general idea of ſalts, -F 52. andthe 
trial and choice of fimple waters, 5 196. 

$ 80. Sulphur is ſoluble in oils, by the motion of 
heat; eaſily and in larger quantities in the liquid bitu- 
mens or mineral oils, and in the more groſs and viſcid, 
the expreſſed. vegetable oils; more hardly and in 
leſs quantities in the more light and ſubtil, the eſſen- 
tial or deſtilled oils; to all which, it gives a dark red 
color, and thick conſiſtence, in proportion to the de- 
gree of impregnation. | 

$81. Sulphur is not ſoluble in any acid; 

| in burning ſpirits z not 

in water. ; 

$ 82. Sulphur unites with all metals and ſemi- 
metals by fuſion ; with this they are all generally found 
mineraliſed; except gold. | 

$ 83. Sulphur with two parts of a fixed alcali fuſe 
together into a liver colored, fetid maſs ; which is ca- 


pable of diſſolving all the metals gold not except, 
| Is 
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This maſs, which is called liver of ſulphur, 1. runs 
or liquefies in the air, is of a muddy dark color and 
nauſeous ſmell and taſte, 2. It — in alcohol, 


and gives an orange colored tincture. 3. It diſſolves 
in water, and gives it an high yellow 3 If acids 
be added, thefe ſolutions are deſtroyed; they grow 
firſt milky and more fetid, and, as faſt as the alcali is 
faturated, the ſulphur is itated in the form of a 
white magiſteryz which, being waſhed with fair water 
and dried, gives the preparation of this mineral, called 
milk, magiſtery or precipitate of ſulphur. It is but 
ſulphur in a more ſubtil ſtate of diviſion : For, by fu- 
ſon, it is reſtored to its original form and conſiſtency. 
984. Sulphur alſo diſſolves by boiling in alcaline 
leys or lime water; and by acids, the ſolution is de- 
2 and the ſame precipitation as above pro- 
85. Sulphur being mixed with fate ammoniac and 
quick lime, by deftillation yields a pungent, fetid li- 
vor, of an high red color, which fumes perpetually: 
This liquor, or theſe fumes turn ſolutions of lead black. 
8 with acids, it yields a precipitate of ſul 
phur. 
F 86. Theſe ſolutions of ſulphur tinge ſilver, Sri 
jello, or of a gold color, and ſoon after tarniſh it red, 
lew, and black. Their vapor produces the 
fame effect, but more ſlowly. + And water, with ſuch 
im ed, itates the mercurial or white metals, 
of different ſhades of yellow or brown, on 
the degree and ſubtility of the impregriation. 
F 87. Theſe are ſome of the principal diſtingui 
ing characteriſtics and properties of ſulphur, ck 
in our language is called brimſtone ; and no ſubſtance, 
in which theſe do not agree and meet, is to be called 
or deemed fulphur, without 0 and confuſion, 
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V. of the Vegetables in and about Ak EN. 0 
$ 88. To enumerate theſe would ſwell this m__ 


beyond the intended ſcope: For, no inland place in 
Europe can be ſuppoſed to afford greater m_ of 
of ſoil 


trees, ſhrubs and other plants, from the variety 


in and about the territories of this city.. I ſhall there- 
fore touch but curſorily on this branch of its natural 
hiſtory ; pointing out onely ſome of the moſt curious 
or rare plants, or ſuch as work a ſenſible change in 
the neighbouring air. Ra 

$ 89. The woods are here not onely compoſed of 
foreſt or timber trees, as well as underwood, of moſt 
kinds, that are ſeen in Britain, but are alſo ſtocked 
with various fruit trees; ſuch as the wilding, the med- 
lar, the common plumb, the common red and black 
cherries, in great abundance; to theſe let me add, 
8 90. 1. Juniperus vulgaris fruticoſa, C. B. P'. The 
common juniper ſhrub of Caſpar Bauhine's pinax, 
whoſe berries are ſo uſeful in medicine and in medicat- 
ing fermented or burning ſpirits. In all the moun- 
tanes, in great abundance. 

$ 91. 2. Roſa ſylveſtris foliis odoratis C. B. P. 
The ſweet Briar. In coppices and hedges. 

$ 92. 3. Groſſularia vulgaris recentiorum; the 
common yellow, ſmooth gooſe-berry.of the moderns; 
ſpontaneouſly in the rudeſt mountains. Vaſt plenty 
in the valley of Malmendy. 1 

$ 93. 4. Vitis Idaea foliis ſubrotundis exalbidis, . 
C. B. P. The great Whortle or Billberry, with leaves 
almoſt round and whitiſh, of Bauhine. In all the rude, 
ſhrubby mountanes between Aken and Spa and about 
Malmendy and Stavelot. I found it with the Vitis I- 
daea foliis oblongis crenatis, fructu nigricante, C. B. P. 
the common whorts, whortle-berries or bill- berries, in 
moſt places. 


a Caſpari Bauhini Pinax Theatri Botanici. 6 94 
. 94 


Of the NaTuRaLl PRODUCTIONS of Ak EX. 35 

5 04. 5. Vitis Idaea foliis . oblongis albicantibus, 
leaves and very large berries. With the former, | 

9 95. 6. Vitis Idaea foliis ſubrotundis non crenatis, 
fructu rubro, C. B. P. The red bill-berry. With 
the preceding, very common. Elen 

$ 96. 7. Cornus hortenſis mas C. B. P. The Cor- 
nelian cherry. In woods and coppices, and planted for 
hedges in gardens; as at that of the Capucin friars in 
Spa. The fruit is kept in preſerves and conſerves. 

$ 97. 8. Berberis dumetorum, C. B. P. The 
Berberry or Barberry. In moſt woods and ſhrubs. 
-$ 98. 9. Sambucus racemoſa rubra, C. B. P. The 
red berried elder. I firſt obſerved this tree and ad- 
mired its beauty in the woods about Spa, particularly 
near the fountain of Geronſter. It is much leſs fetid, 
than the common; its leaves are more elegantly in- 
dented, its flowers not in umbels, and of a pale yel- 
low, not a white color, and its berries hang in fair 
ſcarlet, grape - formed cluſters. I afterwards ſaw it in 
many other places of the neighbourhood, in wet woods 
chiefly. _ , . 2. 

$ 99. 10. Sambucus humilis five ebulus, C. B. P. 
Dwarf elder. This is improperly ranked by all the 
authors with trees and ſhrubs ; but moſt improperly ; 
as this has nothing woody about it; the whole plant 
dying to the root every autumn. 
| F 100. 11. Rubus Idaeus ſpinoſus, C. B. P. The 

common red raſp-berry. In all the woods. 
9 10. 12. Rubus Idaeus fructu albo, C. B. P. 
The white raſp-berry. With the preceding. 

$102. Theſe are all the trees and ſhrubs, that oc- 
curred to me in ſeveral perambulations of maſt places 
in this part of the country, which I judged rare or re- 
markable. I muſt have overlooked many for want of time 
and aſſiſtance; and I choſe for brevity to omit all ſuch 
as are commonly found in the like ſoil among us. I have 
kt them down irregularly, nearly as they accidentally oc- 
curred to me; except where I ſet down one with ano - 
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ther on examining them. I now procede in the ſame 
manner to enumerate fuch of the herbs or more tender 
and lefs durable plants; of which, I muft, for the 
above, among many other, reaſons, overlook or omit 
an extreme variety; eſpecially of the early minute ver · 
nal plants, particularly of the fungus or muſhroom 
kind; of — I ſhall mention onely the durable. 

§ 103. 13. Fungus membranaceus auriculam re- 
ferens five ſambucinus, C. B. P. Jews ears. A. 
bout the roots of old decaying trees of all kinds, as well 
as the elder, in moiſt places. 6 

§ 104. 14. To this claſs ſeems to belong a ſingu- 
lar production, found upon the ftone, that covers a 
little hot ſpring and refervoir in St. Cornelius's bath, 
in Aken. Theſe were membranaceous, fungous ſub- 
ſtances, of a ſort of gelatinous conſiſtency, growing 
upon the ſtone, which was blackened with the ſulphur 
of the waters. When there is no demand for the 
water, the ſource and reſervoir fill up till the water 
touches this ſtone; but when it is drawn, the ſtone 
lyes clear of it. Upon this blackened ſtone, theſe 
ſubſtances were produced, which were notwithſtand- 
ing more tranſparent and leſs colored, than the ordi- 
nary Jews- ears, as they were much more watery ; for 
being dried, they came ta near the ſame color and con- 
ſiſtency with the Jews ears; but, loſſed more in propor- 
tion of their weight by drying. In deſtillation and 
burning, both yielded the like products and appear- 
ances ; whence, I think them nearly related, and there- 
fore call this, Fungus membranaceus, ſeu gelatinofus 
Thermarum ; the gelatinous, bath Fungus, reſemb» 
ling Jews- ears. 
95 105. 16. Agaricus five fungus laricis, C. B. P. 

The Agaric or fungus of the larch tree. I have not 
found this fungus on this tree; of which J ſaw none 
ſpontaneouſly growing in this part of Germany; but, 
one, that greatly reſembles it in color form, 
of a more tenaceous and corky texture, is ſeen upon 
all old birch trees in the foreſts. 3 
72 FF 6 : | y 106. 
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6 106. 16. — _ ; = - EN 
ſcens unguis equini figura, C. B. P. This is found in 
all the — 1 — upon moſt trees. When it is 
found on the oak, it is the ſtyptic come lately into uſe 
among the Freneh chi ns. The paiſants of 
Germany uſe it. as tinder; for which they prepare it 
either by beating with mallets, till it becomes ſpongy 
and ſoft, when it is fit for the purpoſes of chirurgery; 
or by boiling in leys of wood afhes, when it requires 
leſs beating, the more tenacious and glutinous parts 
being diflolved by the ley, leaving onely the light fi- 
bres behind; which, being dried, are very combuſti- 
ble, and are by ſome rendered more ſo, by dipping 
in 4 ſolution of ſalt petre, and afterwards drying 
them, 28 4 
$ 107, 17. Muſcus filicinus major, C. B. P. Fern 
moſs. In wet woods and rocky places. 

F 108. 18. Alga in tubulis aquam fontanam dedu- 
centibus, C. B. P. Conferva rivulorum capillacea 
denſiſſime congeſtis ramulis, Ran *. A very minute 
capillary plant, as fine as the pile of velvet. In the 
aqueducts and fountanes of ſweet waters in the city, 
and in ſprings and rivulets about the country. In the 
ſtagnant waters, this little plant paſſes unobſerved with 
the mud, on which it grows and lyes; till growing to 
maturity in the warmer months, it riſes, carries its 
mother mud with it, and buoys it a while on the ſur- 
face of the water. I am not able to diſcover any eſ- 
ſential difference betwixt this and the conferva fonta- 
s fuſca omnium minima mollis, of the ſame author. 
| believe, they will be found to differ chiefly from the 
place of growth ; and that this and the conferva gela- 
tinoſa omnium tenerrima et minima, aquarum limo 
innaſcens are but accidental diverſifications of the ſame 
Plant. The diſtinguiſhing characteriſtics are un- 
doubtedly, not eaſily afcertained. They are found in 
all the ſimple waters about the town and country, and 


* Synopſ. method. 3 Ed. iii. p. 68. ] 
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in the warmer months of ſpring and autumn, they are 
obſervable aflote; on the ſtagnant waters; where they 
never were ſuſpected, much leſs, taken, to be ſulphur, 
or a .bitumineus matter, as they, or ' ſome of them, 
have been time immemorial, by the writers and prac- 
ticioners at our Bath in Somerſetſhire, -and preſcribed 
as ſuch, before I firſt publicly aſſerted and demon- 
ſtrated the contrary, and ſhewed- the ſhameful miſtake, 
in the year 1753. If theſe, or any of them, were 
ſulphur or bitumen, it does not follow, that the wa- 
ter, on which it is found floting, ſhould be ſulphure- 
ous or bituminous; becauſe ſimple, pure water is not 
capable of diſſolving either, without the interpoſition 
of ſome proper ſalt. Therefore, it would be but re- 
diculouſly abſurd to call a water ſulphureous or bitu- 
minotis, for finding theſe matters aflote on it, ſuppo- 
ſing them ſuch; without ſome proof of a ſolution or 
impregnation. How much more ſhamefully abſurd 
is it, to look upon actual vegetables, as ſulphur or 
bitumen, and to denominate waters ſulphureous or bitu · 
minous from their producing or containing theſe little, 
light, minute weeds ? If every water be to be deemed 
ſulphureous, for ſhewing theſe in its ſource, on its 
bottom, mud or ſurface, at certain ſeaſons of the 
year, I ſhould be deſirous: to ſee water, that is not, or 
by lying in open air, does not become in this ſenſe, 

ſulphureous. But, of this more in its place. 
$ 109. 19. Muſcus terreſtris repens ſive clavatus, 
C. B. P. Club moſs or Wolf's paw. In all the high, 

heathy mountanes, eſpecially near Spa. 

8110. 20. Lichen petraeus latifolius ſive hepatica 
fontana, C. B. P. Green or fountane liver-wort. | 
do not ſo much offer this as a rare plant, which grows 
in all moiſt places about ſprings and rivulets, here as 
well as with us; as to ſhew the diſpoſition of ſome parts 
of the town to humidity... I. firſt obſerved it on the 
walks of a little garden behind the houſe of M. Neven, 
the apothecary, not far from one of the ditches of the 
inward town wall; but, I afterwards found it in all - 
(us 


* 
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ſituations ; where the place lay near the water and wat 
ſhaded from the ſun, 


$ 111, 21. Polypodium vulgare, C. B. P. Com- 
mon pollypody; here, as well as with us, not onely in 
the woods and mountanes every where; but alſo on the 
old walls, thoſe of the town, in ſome: places. | 

$ 112. 22. Aſplenium five ſcolopendria, ceterach 
officinarum, C. B. P. Spleen wort. On the walls. 4 

$ 113. 23. Trichomanes five polytrichium offici- 
narum, C. 5. P. Common Engliſh black maiden 
hair. I do not mention this more than ſome others, 
5 in themſelves rare, ſo much as for the ſingularity 
of their production, on all the old ſtone walls in and 
about the town. This I obſerved alſo larger, than 1 
| ever found it before, at the foot of an old hedge by 
the high way leading to Spa from the weſt fide of the 
town; there, I found it plentifully, each plant or leaf 
from ten to eleven inches in length. 

F114. 24. Adianthum album of moſt botanifth7 
Ruta muraria, C. B. P. White maiden-hair or wall 
rue in plenty on the town walls, 

$ 115. 25: Filix ramoſa non dentata florida, C. B. P. 
Flowering fern or Oſmund Royal. In wet woods and 
mountanes. 

F116. 26, Eryſimum Theophraſti folio hederaceo, 

C. B. P. Fagotriticum, I. B*. Buck wheat, ſown in 
the moſt barren helds, and uſed as bread corn by the 
paiſants. 

$ 117. 27. Biſtorta radice minus intorta, C. B. P. 
The greater Biſtort of the ſhops. In rich, moiſt 
ſoil, in ſhady places, and on the nks of rivulets. 

5 118. 28. Jacobaea alpina laciniata, flore buph- 
thalmi, C. B. 5 Great od leaved Rag wort; in 
all the moiſt woody places, to four or five feet high, 
its ſtalk round and ſmooth, . a dark green and near 
= = purple: I its leaves like thoſe of the Chaſte- 
Ut. 


a Johan, Baokini Hift. ba. 
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& 119. 29. Carlina acaulos magno flore, C. B. p. 


The low or ſtalkleſs Carline thiſtle. In all the bar. 


ren dry paſture, and by the high ways. | 
8 120. 30. Eryngium vulgare et Camerati ; C. 
B. P. Common Eryngo. About the high ways, eſpe- 
cially in ſandy places, particularly between Aken and 
Maeſtrecht. 7 | 


8 121. 31. Meum foliis Anethi, C. B. P. Neuer 


Spignel. In wet, courſe meadows and in deep ſoil, by 
Fern ang ſprings, eſpecially towards Spa, Malmen- 
dy and Liege. 85 5 
$ 122. 32. Polygonatum latifolium vulgate, C. 
B P. Solomon's Seal. In moſt woods and ſhrubby 
laces. | 

n $ 223. 33. Lilium convallium album, C. B. P. 
May Lally, or Lilly of the Valley. In dry ſhady 
5124. 34. Vitis idaca paluſtris, C. B. P. Marſh 
whorts ; Moſs or Moor- berries, in Ireland bog - ber- 
ries. In all the wet, moſſy mountanes. | 

$ 125. 35. Gentiana major lutea, C. B. P. Com- 
mon Gentian of the ſhops; In company with Doc- 
tors Leſoinne ang Gilliaumes towards the dutchy of 
Limburg in open res 

8 126. 36. Lyſimachia 

C. B. P. Roſebay- willow weed. In the margines of 
| Wr meads; eſpecially towards Spa and Mal- 
mendy. | 

$ 127. 37. Lyſimachia lutea major, quae Dioſco- 
ridis, C. B. P. The great yellow looſe ſtrife or wil 
low-weed. In moiſt woody places, near ponds or fi. 
vulets, with the Lyſimachia ſpicata purpurea fort: 
Plinii, of the ſame author, but not ſo common. 

$ 128, 38. Viola bicolor arvenſis, C. B. P. The 
common panſies or two faces under an hood. I do 
not mention this as a rare plant. But, becauſe I find 
it looked upon by the miners as a mark of calamine. 
I obſerved it plentifully in the territories, in the dutchy 
of Limburg, where that mineral abounds, and at Stol- 


berg, where it j3 much uſed, But, why or whether 
0 
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or not it be an indication of this mine, T can not pretend 
to determine. 5 n f Ws | ; 

9129. — — flore albo, C. B. P. Swallow- 
wort. In the hedges and ſhrubs, chiefly about Spa. 
$ 130. 40. Clematis daphnoides minor, C. B. P. 

Periwinkle. Near — firſt, and then a- 
the copice in y rw 
1 * 41. Verbaſcum Lychnites flore albo parvo, 
C. B. P. Small white flowered Mullein. With the 
great yellow Mullein upon dry banks north weſt of 
the town © | * ; 

$ 142. 42. Colchicum commune, C. B. P. Meadow 

Saffron. In all the meadows in great plenty, in au- 


tumn. | 

9133. 43. Balſamina lutea, ſive noli me tangere, 
C. B. P. Quick in hand, or touch me not.] firſt ob- 
ſerved it about the Geronſter at Spa; afterwards at 
Chaud-fontaine and Aken, in moiſt, woody and ſhady 
places. 1 0 x Fa 

F 134. 44. Campanula vulgatior foliis urticae vel 
major et aſperior, C. B. P. Nettle-kaved or great 
Throat wort or Can Bells. In the ſhrubs about 
Frankenberg, near Aken, copiouſly. 

5136. As attempting a complete natural hiſtory, 
is foregne to my ſcope, and purpoſe; I muſt leave 
every naturalift to judge from this ſpecimen, how this 
tract muſt be ſtocked with the more common vege- 
tables, I know no country better furniſhed, with fit 
herbage for beef or mutton, roots and nuts of various 
kind for ſwine, as well as an immenſe variety of me- 
dicinal ſimples; ſo that bountiful nature has no where 
better provided for the nurture and health of its in- 
habitants, than at Aken. 

9136. From the ſituation of the city, the nature 
and products of the ſoil and waters in and about it, 
the quality of the air may in ſome meaſure be judged. 
It is then found temperate, mild, clear, and whole- 
ſome; and the town is as remarkable for the health 
and Jongaevity of its inhabitants, as any, in the like 
latitude, upon the continent. ONS 
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$ 137. But, there are other circumſtances to be 
brought into this eſtimate; in order to form a ſound 
judgment of the nature and quality of the air; the 
fewel commonly uſed and the vapor conſtantly gif. 
charged from, the baths. a1 0s. .of 
$ 138. As for the firſt, the city is furniſhed. very 
plentifully with moſt excellent mineral coal. Of which 
there are ſeveral rich mines in the neighbourhood, 
but that, which is principally uſed in the city, is raiſed 
in the north eaſt part of her territories, about three 
miles diſtant from the town. It is a compact, cloſe- 
* ponderous coal; and, according to our mo- 

rn notions in natural hiſtory, of foſſil coal, being 
but wood mineraliſed, this would ſeem to be oak. It 
makes a very hot and durable fire, with little or no 
ſmoke ; in which, it approaches near to the nature of 
the Kilkenny coal, in Ireland. There is another kind of 
coal found in great plenty near Stolberg ; where thereis 
a very conſiderable manufacture of braſs, in the territo- 
ries of the elector Palatine, not far from thoſe of Aken. 
This coal is leſs ſolid and ponderous, and more bitumi- 
nous. It was formerly much uſed at Aken, before the 
braſs works were removed to Stolberg; but, now the 
conſumption of it is but inconſiderable among a few 
ſmiths and founder s. A 

$ 139. The air then, is but little altered from this 
quarter. What change is wrought in it by the mine- 
ral waters or baths, we ſhall have occaſion to explane 
in the ſequel. In general, there is room to judge, the 
air is moiſt ; For, all the bare walls, whether brick 
or ſtone, bring forth great plenty of vegetables; not 
onely of the capillary, tribe, but others, that require 
more moiſture. And the walks of little gardens, 
which are not much trodden, are ſoon covered over 
with Moſs and Lichen. This is found chiefly in places 
near the ditches, and in a northern expoſure, or cloſe 
built. The judicious, in ſettling their lodgings of 
other habitations in this city, may draw ſome uſeful 
practical and oeconomical hints from theſe obſerva- 


tions. g | | 
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A particular Deſcription of the Baths and 
their Sources ; with an analytical En- 
quiry into the Nature and Qualities of 
the Thermal Waters of AxzN, 


With all Affection and Duty, 
Preſented to 
The moſt learned and reſpectable 
The Dean, 
Doctors and Profeſſors . - 
Of 
The Faculty of Phyſic, 
In the Univerſity of Rheims; 
ness . 
The Dean, 
Doctors and Profeſſors 
Of 
The Faculty of Phyſic, 

In the Univerſity of Leyden, 
Where the Author was honored 
With 
The Degrees in Phyſic. 


I. A Deſcription of 'the Baths and Sources. 


5140. Dx what the Greek Phyſicians knew under 
the name of @zpwai, from Spun, heat; 

the Latins, by an appellation borrowed from the greets 
1 5 TY Ther- 
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Thermae, or that of Balneum or Balineum, which 
we have rendered, Baths in our tongue; we under. 
ſand any ſource or ſpring of water, iſſuing from, or 
found in, any part of, the earth, of a temperature agy 
degree warmer, than the atmoſphere in ſummer, | 
$ 141. Of theſe, there are many and great varie. 
ties in almoſt every part of the world; differing in 
degrees of heat, and according as they are more or 
leſs impregnated with different minerals. Some ar 
found pure, as any ſpring, of different degrees of 
heat ; as one 1n Iceland, whoſe heat nearlyequals that 
of boiling water; yet, in nothing elſe differs from 
common water. Thoſe of Pfeffer, &c. before men- 
tioned ;, not quite fo hot, as that of Iceland; but, 
as rain or ſnow water. Some in Italy, of equal 
= but leſs pure; and others in different parts of 
Germany, Hungary, Italy, Spain, Portugal, France, 
Britain and Ireland, impregnated with different mineral 
bodies; ſuch as various ſalts, earths, metals and metal- 
3 bodies, and ſulphur, eſſentially, if not ſubſtan- 


. Among this boundleſs variety, I purpoſe, 
in due time and place, if not anticipated by ſome 
abler hand, to treat of ſuch. as the practicioners or peo- 
ple in theſe kingdoms are intereſted in knowing; 25 
far as they have fallen, or hereafter may fall, under mine 
obſervation ; giving preference, where I find it moſt 
due, to the baths of Aken, in French, Aix la chapelle. 

F 143. 1. In this city, juſtly celebrated for its 
baths, there are ſeveral es of naturally hot wa- 


ter. The principal ſource riſes in a little valley calt- 


ward of the town houſe, and northward of the great 
church, and runs towards the north. The whole 
ſpring is incloſed by a ſtrong ciſtern, made, as I am 
informed, of hewn e, as = the water riſes, the 
reſt of brick and mortar. This ciſtern is of a ſquare 
form, which meaſures, one way, ſeven feet, three 
inches z another, ſix feet three inches, and in depth, 
nine feet. Towards the upper part, it inclines nw 

Vault, 
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vault; till the dimenſions are contracted to an opening, 
of about three feet and an half, by two feet and an 
half; to which, one of the porous ſtones, brought 
from Saint Malos, and uſed for the moulds for caſting 
plate braſs, at the braſs founderies at Stolberg. is adapt- 
ed, as 4 cover, with hinges, bars and locks and keys. 
This is, and is called, the Great Source. It is here, che 
moſt curious and extraordinary collection of ſulphur is 
made: For, wherever the vapor of this water is con- 
fined, for a certain time; there, a moſt remarkable con- 
cretion of the pureſt ſulphur is formed. All the brick 
work and ſtone cover of the dome or ſuperior port 
of this ciſtern are incruſted over with this fine ſulphur. 
This being one of the greateſt and moſt valuable cu- 
riolities of the town, the cover of the ſource is cloſe- 
ly layed on, cemented; barred, and fecured by ſeveral 
locks; the keys of which are kept by the Burgomal- 
ters, who never permit it to be opened for any per- 
ſon, under the rank of a ſoveregne prince, or the re- 
preſentative of ſuch ; unleſs by ſpecial favor, for the 
information of fame one, who is found to take uncom- 
mon pains in analyſing the baths. This moſt extra- 
ordinary favor was accorded to me, by the indulgence 
of the Magiſtrates and Citizens, who ſpared no pains 
in giving me e uſeful information, that related to 
the natural and civil hiſtory of their famous baths and 
city, | 

F 144. In this ſource, the water ſprings up in ſuch 
plenty, as to furniſh ſeveral baths ; as firſt, thoſe of 
Keiſer's badt, Caeſar's or the Emperor's bath, from 
being the place, where Charles the great eſtabliſhed 
his court and his bath, where he and all his train pro- 
miſcuouſly bathed; for, he is ſayd to have often re- 
caved his leveè in his bath. But, theſe are now di- 
vided into ſeveral ſmaller baths of different kinds. 
Secondly, thoſe of the Little bath adjoining, which are 
furniſhed partly from the great ſource, and partly 
from another of inferior note, to the northweſt of the 
firſt, Thirdly, thoſe of the New bath, fivety or ſix- 
| y 
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ty paces to the northeaſt of the emperor's bath; a 
handſome, modern building, with ſeveral moſt com- 


modious and elegant baths, which derive all their wa- 


ter from the great ſource. © \ 

$ 145: From the depth of water, which always co- 
vers the immediate ſpring, and the number of aque- 
ducts, it ſupplies, it is not eafy-to determine, with 
certainty, the manner of its ſpringing, nor the quan- 
tity it diſcharges ;' all that can be diſcovered, with re- 
ſpect to its ſpringing is, that it conſtantly throws off, 
as it rifes, a conſiderable quantity of air with a ſpark- 
ling and bubbling noiſe. And, from the number of 
baths, in each houſe, and the ſizes of them, which 
are very conſiderable, from 'four to five feet deep, and 


from eight by ten or twelve, to twelve or fourteen by 


ſixteen or eighteen feet ſquare, as well as from a large 
ſtream of waſte water, which runs conſtantly from the 
baths or the redundance of the ſource, the quantity 
may be judged to be very great. = 
$ 146. The water riſes in the ſource with continual 
ſparklings, or exploſions of ſmall air-bubbles, and 
ſometimes, by unequal intervals of large bubbles, which, 
with ſome noiſe, diſcharge their ſubtil contents at the 
ſurface of the water. - > 
F 147. 2. The next ſource in order, is that of the 
ſtreet, in which the fountane of Thermal water 
ſtands, at which the waters are commonly drank. The 
opening of this ſource is between the fountane and St. 
Cornelius's bath. This ſprings up inferior in force 


and quantity to the firſt ; but, ſufficient .to ſerve the _ 


fountane, the ſeveral baths of · the two magnificent edi- 
fices, called De Heeren Badt, that is, the Nobles 
baths, from the magnificence and elegance of their 
buildings, baths and other accommodations, and in 
part, that commodious good houſe, with its baths, 
called, from its firſt occupier, and ſince from its ſign, 
the Roſe- bath; which is alſo in part furniſhed b) 
ſmaller ſources, one proper to itſelf, the other com- 
mon between this and St. Cornelius's bath. But the 


ſource 
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ſource of the fountane commands all the reſt: For, 


upon this being pumped dry, all the others want wa- 
ter, Each of theſe has a waſte water canal, which carries 
of the redundant water, when the baths are full and 
require none additional ſupply. _ A branch of this is 
carried with a ſmall fall under the floor of a little room, 
where there is a perforation to admit the vapor for the 
vapor bath; the other branch runs through a little 
ſquare well, which is known by the name of the Source 
or well, and kept open to the public in every houſe. 
$ 148. The overflowings of theſe ſources, after 
they have ſupplied their ſeveral baths, together with 
ſome more obſcure ſprings, ſupply a large bath, made 
under a convenient edifice, for the uſe of the poor. 
$ 149. The third ſource lies to the ſouth weſt of 
the great one, and ſupplies the baths of the houſe, 
called St. Qyirinus's bath, entirely, and thoſe of the 
houſe, called the Little bath, partly. The redundance 
and waſte water of which runs into the ſame ſewer 
that carries off thoſe of the great ſource. N 
5150. Before I procede to the examination of the 
waters, it may not be diſſatisfactory to explane the 
manner, in which theſe ſeveral ſources are conducted 
for the uſe and accommodation of patients. 
F151. The ſeveral great and conſiderable ſprings 
ze collected and confined in ſtanch and cloſe vaulted 
repoſitories, compoſed of ſtone and brick well ce- 
mented ; and the water, by convenient ſtone, wood, 
or leaden aqueducts, is conveyed to the ſeveral houſes, 
which are, 1, the emperor's bath, 2. the little bath, 
3. St. Quirinus's bath, and 4. the new bath, within the 
old city ; and 5. Carol's or Charles's bath, from the 
lign of the emperor Charles VI. and 6. St. Cornelius's 
bath, alſo from the ſign, the two grand houſes, ad- 
Joining each other, called De Heeren Badt; 7. the 
Roſe · bath, and 8. the Comphaus badt, or Poor - bath, 
in the new or outward city or ſuburbs; all known by 
ligns or inſcriptions, which give them their reſpeRive 


names, | ” | 
E | 3 152. 
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$ 152, In the firſt ſix houſes, the water is diſpoſed, 
ſo as to fill any of their baths, upon drawing out 2 
plug, to a certain highth ; at the-mark of which, there 
is a ſewer, by which, not onely the redundance, but 
all foulneſs, that floats upon the water; ſuch as the 
light, terrene pellicle, or what commonly comes from 
the ſkins of men and other animals in baths does; i; 
conſtantly carried off. In theſe, there are baths of 
all kinds, of all ſizes; ſuch as, 1. humid baths, for or- 
dinary bathing ; to hold from one to four, eight, ten, 
twenty or thirty perſons, in any ſituation or poſture 
deſired. 2. Pumps, by which the whole, or any par 
of the body may be layed under the fall of one or 
more columns of bath water. 3. Vapor baths; ſo 
conſtructed, that the whole body, or any particular 
limb or part, may be incloſed in, or expoſed to the 
action of, the compound vapor of the bath water. To 
moſt of which, are annexed dreſſing-rooms, as all are 
furniſhed with beds to lye in, to ſweat or cool after 
any of the baths, as well as for ordinary lodging. 
$ 143. Every bath, in theſe houſes, is incloſed in 
an elegant room, moſtly with a vaulted or coved ciel- 
ing, and a louvre or opening at top, to give a current 
to the air, and a vent to the vapor of the water, and 
all well lighted. There is an area of a convenient 
breadth, with an hand-rail or baluſtrade, round each 
bath, or two or more ſides of it ; where the attend- 
ants can walk and wait with convenient ſafety, ready 
to help or to be ſent for any thing, that may be found 
neceſſary. There are baths ready at all hours of the 
day or night. And any 2 may beſpeak a bath 
of any kind or ſize he will, and of any degree of heat 
required; which may be had at a very ſhort warning. 
Any body, that chooſes it, may bathe quite alone; 0 
upon ringing a bell, with which every bath is furniſh- 
ed, may have any attendance requiſite. Some, in ſt 
tical caſes, are attended by their phyſician in the bath 
- who obſerves all the changes, the bath works upon 


the patient, and directs the heating or cooling ti 
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hach, or protradts or abridges the time of bathiiig,” as 


| upwards of twenty perſons, and is incloſed in a large 


woll; more or leſs, according to the ſize ef the bath. 
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the caſe and circumſtances of the ſick may demand. 
There is no promiſcuous bathing of the ſexes permitted: 
The huſband and wife, unleſs well known to be ſuch, 
are not admitted to bath together. And yet, every 
ſon, who bathes, is furniſhed with a ſmall, thin 
inen apron, Which goes between the thighes, and is 
ſuſpended before and behind by a piece of tape tied 
about the waiſte. This barely ſerves to cover the no- 
ble parts, which are forbidden to he expoſed to vul - 
gar eyes; but, does not hinder the effects of the bath, 
as the cloſe canvas habits, injudicioufly uſed in ſome 
places, muſt neceſſarily % e WR ISP 
] 154. The eighth, called Comphaus badt, Com- 
puſhauſs, or rather Comphuys badt or the Poor- 
Bath, conſiſts of one large bath, conſtructed like the 
reſt, with ſtone 3 is large enough to contain at once 


and lofty, but rude building. 
$ 155, Every bath has a ſewer at the high wa- 
ter mark, by which ſuperabundant water, let in to 
heat or cool, the bath runs off and carries wich it 
any filth or foulneſs, that floats upon the bath: '* The 
bottom and all the inſide of each bath, except à few 
of the ſingle or ſmalleſt baths, are made of hewen 
tone, Each has an opening furtüſhed with a plug 
at bottom; by the drawing of which, the bath may 
inſtantly be made as ſhallow as deſired; and hy ſtop- 
ping this, and opening the conduits of hot or cold wa- 
— 0 can as readily be faiſed to the 5 _ 
ye feet. or upwards, if - required z by ſtopping th 
ſewer before ae bo a 4 * | 18 
9156. By the opening in the bottom, the' baths, 
35 often as they are fouled, are emptied. After 
which, the whole repoſitory or bath is ſcrubbed all 
over with a birchen' and waſhed with" clean 
water, while it can ' ſally it. Then, it is filled by o- 
penng the plug of the conduit in a few hours at the 


E 2 Bur, 
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But, unleſs cold water be admitted, as may be in 
ſome baths, particularly in the New hath; where, they 
have a reſervoir for cold bath water for this purpoſe; 
the bath, as I am informed, rquires from ten or twelve, 
to ſixeen or eighteen hours to cool to a fit temperature 
for bathing; according to the different heat of the 
ſource from whence it ſprings and the cold or heat of 
the ſeaſon. In which time, much, if not all, of it's vo- 
latile parts are diſſipated; ſo that none but the ſaline 
and ſome of the terrene parts, remane ſuſpended in 
the water. | 1 2982 


- 
a + a. ra w» = 


II. Of the Nature and Quality of the THERMAL Wi. 
. TERS of AKEN ; firſt, from ſenſible appearances, and 
. ſecondly, from analytical experiments and obſervation, 


1 AS — — 


$. 157. Having taken a view of the ſeveral ſources, 
let us now deſcend to particulars, to the examination 
of their reſpective contents. As the Magiſtrates were 
ſo indulgent, as to lay all the ſources of theſe much 
famed. waters open to me, and I examined them al 
on the ſpot ; I ſhall here fairly relate the ſeveral ei- 
periments, I made upon them,-and the obſervations, 
that occurred upon the occaſton. I ſhall begin m 
relation where mine experiments began, at the em 40 
peror's bath; and ſhew, as I go, along, in what ma. the 
terial points each of the others agrees with, or dif- " 
fers from, this. 7 - | | 
9 158. J do not believe with the fabulous hiſtor- o. 
ans of Aken, that the waters were diſcovered by «- WM 
cidentally feeling them hot, by man or beaſt palling BF; 
that way; for, | #— ſure, the firſt ſenſe they affected, Wi gen 
muſt have been, as now, that of ſmelling : ſince, it 1 fon 
impoſſible for a ſtranger to come near them and not for 
be ſurpriſed at the ſmell of the vapor. An horle WF cal 
ſmelling them, would, in mine apprehenſion, be grec 
alarmed and diſcover ſome uneaſineſs to his rider; hi 
and I ſhould think, no man could be ſtruck with the © 
ſmell of theſe waters, in the rudeſt and moſt 1gn0 
— wy | 9 Tall 
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rant age of the world, without a curioſity to enquire 
and ſearch out whence it came, © 


"F159. The Inhabitants of Aken, or even thoſe, 
who reſide ſome time in the city, are not more ſenſi- 
ble of the ſmell of theſe waters, than the inhabitants 


of great cities, in which foſſil coal is burned, of the 


ſmell of their ſmoak. But, ſtrangers or any perſons 


newly coming out of the freſh air, upon approaching 
either, are readily ſtruck with the remarkable odor. 
This vapor, however, is ſo ſubtil and volatile, that 


it is immediately diſſipated in air, as ſoon as it eſcapes 


from the water, and ſo is ſeldom perceptible, at any 


diſtance from the bath ; except in cloſe, cold, foggy 


S © 4 
F 


F 160. But, -upon going towards the fountane, any 
of the ſources or aqueducts, or any of the baths, eſ- 
pecially newly filled, it ſtrikes the organs of ſmell 
with a moſt ungrateful odor, which may be truly 
called fulphureous.z as will appear when we come to 
ſhew, it carries with it, if not actual particles, the 


eſſential or component parts, of that mineral. 


\ 161. This ſmell may be compared, 1. to that, 
which ariſes upon pouring the acid of vitriol upon fil- 
ing of iron; in the action of diſſolution of which, 
actual ſulphur is produced in the liquor, as well as in 
the vapor, from the union of the abundant inflamma- 
ble principle of that metal, with the univerſal, acid - 
2, to that of a ſolution of ſulphur *.in an alcaline ley z 
or rather, 3. to that, which ariſes upon dr 9pPIng f 
mineral or vegetable acid into a ſolution of ſulphur 
in an alcaline ley; in which ſulphur is revived, or re- 
generated; 4. to that which the waſhings of a gun, 
fouled by the frequent firing of gun powder afford; 
for, this is a kind of ſolution. F fulphur in nitre al. 
aliſed by burning with ſulphur and charcoal, the in- 
gredients of that violent combuſtible; or, 5. to that, 
which ariſes upon throwing water upon burning coals, 


les of Salts, 3 52. 6. 85 
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in which, ſome particles of the wwe ſulphur or 
Phlogiſton is blended in. the vapor, and ſtrikes the 
ſenſes, as every other like mixture, which contains 
' ſulphur muſt do. Such is the ſmell, with which the 
vapor of all the waters of Aken ſtrike the ſenſes, 
* thoſe eſpecially, whoſe ſources are cloſe covered and 
are not long drawn: Fr. 4] 
9 162. Upon ſtanding to cool, this odor vaniſhes, 
yet, not ſo as to be W's loſſed upon cooling: For, 
unleſs it has ſtood expoſed to the open air a long time, 
the ſmell may be once, in ſome meaſure, recovered 
3 heating; but, then, it is irrecoverably loſled, 
Thus, the water, which while hot and newly taken 
from the ſource, has a ſtrong, ſulphureous, offen. 
five ſmell; When cold, is almoſt quite inodorous. 
But, upon being again ſet in greater motion by 
heating, what remaned of the volatile parts undil- 
fipated before, now begin again to fly off and conti 
nue, till all have eſcaped and left the water quite ino- 
dorous, perfectly freed from it's volatile, ſulphureou 
parts. Time alſo produces the ſame effect, in ſpigit 
to all known means for preventing it. | 
* bY 6 3. This volatile, odorous matter, to which we 
th ſpeak more particularly in it's place, abounds 
moſt in thoſe waters, which are derived from tic 
great ſource, as the Emperor's, the New and the Little 
baths ;. from every one of whoſe vapors, more or lel 
ord ſulphur is collected, in all the aqueducts of ther 
ths. Next to theſe, the other waters are impreg- 
nated with this volatile and odorous vapor in the or 
der, in which I here ſet them down, 1. The Four 
tane, which is kept conſtantly ſupplied with water, 0) 
_ continual pumping for three or four hours ever) 
morning during the ſeaſon, 2. St. Cornelius's, and 4 
Charles's baths, whoſe ſources were never known, noc 
imagined, to yield ſulphur, till I diſcovered it, in the 
year 1752. 4. The Roſe bath. And 5. and laſtly 
St. Quirimus's bath. Though I am apprehenÞiv, 
that had the waters of theſe two laſt baths, _— 
25 Wo 0 


- * veſſels, to be again heated for baths. 4. 
That 


eſpeci 
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others, been kept in cloſe covered or vaulted reſervoirs 
or ciſterns, and been more frequently diſcharged or ſet 
in motion, as the others are; they might be found more 
ſtrongly impregnated, than they now appear, and 
might give other proofs of their containing the ſame 
principles of ſulphur, that the athers do, in a ſmaller 
proportion, | 12 8 | 

$ 164. Before, we procede further, it may be ſa- 
tisfactory here to point out the uſes of thoſe experi- 
ments and obſervations. They teach us then, 1. that 
theſe waters contain ſomething very volatile and ac- 
tive; which is, in a great meaſure, loſſed in lying ex- 

ſed to the open air to cool, and which is entirely 
diſſipated upon reheating. 2. That the waters are much 
altered upon loſing it; as will further appear upon ſuc- 
ceding experiments. 3. That their practice is ill 
founded, who ſendthis water from Aken in wooden or 


ſuch baths muſt want the principal active ingre- 
dient, which will appear to contain the principles of 
ſulphur, and 5. That, if the ſulphur in theſe and ſuch 
like waters be thus volatile, as I 
ways be found, they are but abſurd Phyſicians, - as 
well as moſt ignorant Naturaliſts and Chemiſts, who 
look for ſulphur in the reſiduum of waters after eva» 
ration, | 
$ 165, In aſpect, no water more colorleſs, clear, 
pelucid, and bright, than that of the Emperor's bath 
and the others deriving their waters immediately from 
the great ſource, A very minute object may be ſeen 
at the bottom of the deepeſt bath, newly filled. So 
bright is the water, that if the bath, juſt filled with it; 
be viewed at reſt, and in ſuch a direction, as does not 
reflect the light from the ſurface to the eye, it will 
at firſt ſight, be thought empty. Viewed alſo in a 
glaſs, it appears quite colorleſs and bright at firſt; 
but, on a Cloſer examination, after ſome ſtanding 
110 ly, it is found full of very, m—_ 1212 
te in it. Upon ſtanding to cool, it loſes it 
* E 4 . brightneſs 


7 


apprehend it will al» 
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brightneſs and limpidity; acquires a milky, turbid 
appearance; loſes, in a great meaſure, it's ſmell; 
lets fall a light, pale, terrene ſediment ; while a pe. 
licule riſes to the ſurface of an aſh-coloured, ſoft, unc. 
tuous-feeling ſubſtance, which is diligently ſcummed 
off the baths-as it riſes, to prevent it's falling to the 
bottom or adhering to the ſides of the baths and 
fouling them. This has long been looked upon as a 
kind of bituminous ſubſtance ; but, I ſhall ſhew it to 
be none other, than a pure calcarious earth, moſt ſub. 
tilly divided and ſuſpended in the water, while it re- 
tained it's volatile principles; but upon their diſſipat- 
ing, ſeparated. See 5 61. 335. The ſmell, as well 
as pelucidity, of the water, thus loſſed, may in ſome 
meaſure for once be reſtored by heating; but, after 
that, both are for ever loſſed; till the water depoſites 
it's terrene parts, by which its pellucidity alone is, 
in ſome degree, recovered. 
8 166. This ſhews, that the water in it's ſource 
contains ſomething extremely volatile, which is the 
proper ſolvent of it's terrene parts; and which being 
evaporated, ſuffers theſe terrene parts again to coaleſce, 
and by their own gravity to preponderate and ſub- 
fide. Hence, we ſee, that the waters newly drawn, 
and thoſe ſometime expoſed to the open air are very 
different in their nature : .For, they not onely loſe 
their heat and moſtly their ſmell, upon ſtanding and 
cooling; but they are thereby deprived of the ſolvent 
of the terrene parts; which are therefore now no lon- 
united with the water; but in a great meaſure, 
ſeparated and precipitated. For theſe reaſons, it 1s, 
that the waters of the baths of St. Quirinus, St. Cor- 
nelius, Carolus, the Roſe, and that of the Fountane 
are ſeldom found as pellucid, or as ſtrong-ſmelling as 
thoſe, whoſe waters are often drawn and whoſe ſour- 
ces are kept cloſer covered. The fountane, which 
runs for ſome hours every day, and St. Cornelius's 
bath, which is much frequented, continue clear, when 
the waters of the neighbouring baths are milky and 
turbid, This Milkineſs is by ſome falſely attributed 
f to 
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to thunder, when that happens; but, it's not being at 
any time univerſal, ſhews the former, not the later, 
the juſt method of accounting for this Jols of it's natu- 
ral limpidity. Though the ſediment, which theſe 
waters, at firſt ſtanding, depoſite, be of a pale aſh- 
color; yet, with time, it grows black in the baths, 
reſervoirs, aqueducts and canals, which are, if ſuffer- 
ed, filled up with a light mud, as black as wet Acthiop's 
mineral. To this, the ſulphur, generated in the va- 

r, contributes not a little: For, this by any acci- 
dent falling to the bottom, ſoon grows black, - and 
augments the color and volume of the ſediment, in- 
ſtead of ſubliming, as ſome ſuperficial obſervers haye 
imagined and taught. This ſhews the miſtakes, of 
thoſe, who imagine the ſediment of theſe waters och- 
rous or martial ; as the ingenious BERGER * has done, 
and after him, the great HorrMan . N HER 

$ 167, It is not very eaſy to give a juſt idea of the 
taſte of this water. Some compare it to that of rot- 
ten eggs, with what propriety, let thoſe judge, whoſe 
curioſity has led them to taſte ſuch putrid bodies. To 
my palate, it appears ſaline, ſomewhat bitter and lix- 
ial or urinous; which, with it's ſmell, makes it nau- 
ſeous, and to delicate ſtomachs, eſpecially at firſt tak- 
ing, ſo offenſive, as to make them reach and vomit. 
But, by cuſtom, it becomes familiar and even agreea- 
ble to moſt, The hotter it is, the quicker the ſmell; 
the ſtronger, the more bitter the taſte ; each of which 
qualities Jeclines in proportion, as it cools. Hence, 
the waters at the fountane. and of the other ſuburbian 
baths, as well as thoſe of St. Quirinus, are leſs odo- 


* Comm. de Thermis Carolinis, p. 69. Ochram were thermas — 


bere (inter alias) Bathonienſes in Arglia, Barbonienſes in Gallus, 
Aquenſes,'& c. in Germania, &c. &C. | 5 oY 

De Convenientia element. ac virium in thermis ac acidulis. 
Nullum enim fontem medicatum vidimus, nullas thermas, vel acidulas, 
quae non circa ora fontana, ochream, magis vel minus flaveſcentem 
ma/ſam depoſuerint, quae bene elota & calcinata non exhibuerit pulve- 
rem, cujus ramenta magneti prompta acceſſerint. Horum claſſem im- 
Primis ducunt ex thermis Carolinae, AqQu18GRANENSES, &c. 


rous 
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rous and ſapid, and conſequently, leſs diſagreeable to 
the noſe or palate, than thoſe of the more cloſe and 
more frequented ſources. It is probably owing to no 
better a cauſe, that theſe waters have always been pre. 
ferred. for drinking, Though, it be certain, that 
the firft, when, by ſtandmg open, deprived of their 
more volatile parts, will be found in general equal, 
if not, in particular cafes, ſuperior, to the others, 

$ 168. To the touch, the cooleſt of theſe waters, 
near its fource, is intolerable. But, few of them are 
found ſo in any of their ordinary conduits; except 
thoſe immediately deriving from the great ſource, 

$ 169. T examined, among other circumſtances, 
the heat of the ſurface of the water in the great ſource | 
in the prefence of the magiſtrates ; and found it, com- 

to the atmoſphere, by Farrhenheit's thermome- 

ter, as 128 to 88. By De Lifle's, as 314 to 8. But,! 
found it ſtill hotter in the conduits and in the ſources 
or wells of the baths ; which will not be wondered at, 
when it is canſidered, they run immediately from the 
ſpring, not from the top of the reſervoir, where the 
water has time to cool. 

$ 170. While the mercury in this thermometer roſe 
no higher in the ſurface of the great ſource, than 128. 
Ir role, | | a 

1. In the ſource or well of the , 6 
dath, to - 730. 


. 


2. In the ſource or well of the New bath 5 


ro 
3. In the fource or well common between 
the Little and St. Quirinus's baths, to - 
$ 171. The degrees of heat in the vapors of theſe 
waters, as they are conveyed from an opening in the 
aqueduct under the vapor bath, ſtands thus, 
I. In the vapor of the Emperor's bath, the 
mercury riſes to = nn 
2. In the vapor of the New bath, to 120. 
3. In the vapor of the Little bath, to 116. 
Which is found ſcarcely hot enough, and none 5 the 
| others 


120. 


128. 


. 
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others afford ſo hot a vapor, under the preſent oecono- 
my 3 wherefore vapor-baths are no where elle, with- 
in the city, attempted. 

$ 172. Having with me a ſmall and more portable 
PE cb how made by Watkins, whoſe ſcale was not 

duated above 120, I found, theſe three ſqurces 
raiſed the mercury, not onely above any degree on the 
ſcale, but even to the utmoſt extent of the tube. 
But, for all waters, whoſe heat could not raiſe the 
mercury above the degree marked on the ſcale, I found 
it exact and juſt enough ; with this, then, from the 
greater convenience and ſafery of carrying it, I con- 
tented myſelf with examining the other ſources. In 
this, the mercury was raiſed, | 

1. By the ſource or well of St. Quirinus' 1280 
bath, to . : 
2. By that of St. cmd o bak, ST 116. 

3. By that of the Roſe-baths, to 11g. 

4. By that of Carolus's bath, to 1138 
5. By the fountane, where they common- 1712 

ly ink to - f 

F 172. The weight of the e waters hot, as 
they run in their ſeveral ſources, and cooled to the 
ſame degree in the ſame air and veſſels of the ſame 
ſize and make, gives ſome idea of the different heat 
and the different degrees of impregnation with ſolid 
contents. 

$ 1793. A Aint phial, with. a ground ſtopple, as be- 
fore deſcribed, weighing two ounces, five drachms, 
two ſcruples and nine granes, containing two ounces 
three drachms and one grane cold deſtilled water; 
filled with the ſeveral waters following, weighed as 
tollows, by a Dutch balance and weights ; 


dounc. dr. ſer, gr, 

1. Deſtilled water n +5 N S”! 
136 degrees Min 
2. The ng cold to 88 5 
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— : ounc. dr. cup. gr. 
53. The ſource of 25 


ror's bath, of it's proper heat, 
in the ſame Phial, weighed 
4. The ſource of the New „ | 


5˙ Y., 1. 19. 


at - 9202 8 n a 19. 
2 T. The fource of the Little 33 
6. The ſource of Se. Quiri | 
nus's bat, 1 55 2 


7. The ſource of Roſe-bath, 3. 1% b. 
3. The ſource of St. co N 
nelius's bat, $4; 9. 2.2. 

- The ſource of C ofs or 7] N 
Charles” s bath, 5+ 0. 2. 3. 


10. The Fountane 5. ©. . 9 
8 174. This table comes in \ ald of the thermome- 


ter, to fhew the different degrees of heat of the wa- 
ters; the moſt heated, being the moſt rarefied, conſe- 
vently the lighteſt, — for volume conſidered : 
It they were of the ſame heat, it might ſhew the dif- 
— of gravity between each, which ariſes from 
the different proportions of folid parts, with which 


they are impregnated: 
39 g. From theſe experiments, together with thoſk 
wit 


the thermometer, -we ſee, that the waters are 
hot in the following order; the hoteſt is 1. That of 
the Emperor's bath. 2. That of the New bath. 3. 
That of the Little bath. 4. That of St. Cornelius's 
bath. 5. That of Carol's bath. 6. That of St. 
Quirinus's bath. 7. That of the Roſe-bath. And, 
8. and laſtly, that of the Fountane. Thoſe that 
appear moſt light are the hoteſt, as well as the moſt 
ſtrongly impregnated with volatile parts: The 1. and 
2, are alike in weight, and each three grains heavier, 
than the like meaſure of deſtilled water 12 ſame heat. 
8 156. However, there is nothing to be determined 
with ſufficient accuracy, by weighing of waters, that 
are not always to 5 of the ſame temperature, 
The heat of theſe waters varies, perhaps, as often, 
as 
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a8 that of the atmoſphere; but, from a different cauſe; 
for, that hardly affects them in the cloſe ſources; eſ- 
pecially, when frequently drawn or. pumped. 'The 
temperature of all, but the three firſt, depends great- 
ly upon theſe circumſtances. I have at different times 
compared them; and, though I have with certainty 
determined the greateſt heat, in which they have been 
found, in my time, and marked it; yet, ãt would be 
endleſs to point out the variations, that ariſe from the 
cauſes before mentioned, to wit, the frequency of draw- 
ing or pumping the baths. However, for the ſatisfac- 
tion of the reader, I ſet down trials; made at another 
time upon the waters hot, that is, of the natural heat, 
and cold, that is, the ſame waters cooled to the ſame 
degree, in phials, of the. ſame dimenſions, in the like 
time and ſituation. 

$177. A table of the different weights of the 
thermal waters of Aken, hot and cold, taken in a glaſs 
phial with a ground ſtopple, weight two ounces, five 
drachms, two ſcruples and five granes; and, filled with 
cold deſtilled water, weighing five ounces, two ſcru- 
ples and three granes, in the moſt exact apothecary- 


ſcales, and with the beſt weights, the town afforded. 
This full of. 


1. The ſource or well of the 
Emperor's bath, hot, weighed F ounc, | 5: 
| The ſame cold, — 5. 
2. That of the New bath, hot, — 7 
The ſame cold, — 5. 
3. That of the Little bath, hot, — . 
1! 7 The ſame cold, —— 5. 
4. That of St. Quirinus's bath, dt 8. 
The ſame cold, — 5. 
5. That of St. Cornel. bath, hot, — 5. 
\ The ſame cold, — 5. 
6. That of Carols bath, hot, — 5. 
The ſame cold, — 5. 
I That of Roſe-bath, hot, —— 5. 
The ſame cold, — 5. 
8. That of the fountane; hot, — b. 
| The ſame cold,  — 5. 
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This ſhews ſome variations, from the cauſes before af. 
ſigned ; but, the proportions will be found to 

as far as experiments of this nature will readily admit: 
They help our conjectures and direct us to further 
trials, to which we procede. 

$ 178. The common uſes, to which the waters are 
put, often afford ſome uſeful hints towards an inveſti- 
gation of their properties or contents, if not ſome cer- 
tain indications of both. The firſt mechanic uſe of 
theſe waters, that occurs to a diligent enquirer, is that 
of waſhing and ſcouring wool, woollen and linen 
cloaths, &c. in them. This is ſo well known, that 
the magiſtrates have left ſeveral parts of the ſewers, 
that carry off the waſte waters of the ſources and 
baths, open, and made proper conveniencies for ful. 
lers, landreſſes, &c. to waſh and ſcour their cloaths, 
&c. therein, The heat of the waters alone would 
not be ſufficient to encourage this practice, had the 
waters been hard; but, they are found ſoft, even lix- 
wial ; eſpecially when the volatile parts are diſſipated, 
as they are pretty much at the diſtances from the ſeve- 
ral ſources, at which they are thus uſed. And thus, 
the artiſans, that uſe warm leys, and the. poor lan- 


dreſſes are by the means of theſe thermal waters, ſup- 


plied, without the expence of firing or ſope. Upon 
this ſole obſervation, every rational ap mind 
muſt pronounce theſe waters foft, if not lixivial, 
and void of iron ; fince, that would diſcolor the linen, 
as BERGER * obſerved the Caroline baths to do. This 
is another proof of his having miſtaken theſe waters, 
in giving them the fame ſediment, as well as qualities, 
with the Caroline-and our Bath waters and others. 
5179. An other obſervation, taken from the vul- 
gar uſes of theſe waters, will further countenance this 
opinion. The -people of Aken boil their coleworts, 
lettuces, - aſparagus, common and kidney beans, 


, &c.. in the bath waters; finding by experience, 


— ca . *y. 
that the boiling of theſe vegetables is facilitated and 
* Book cited. 


ex- 
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expedited, and that they acquire a peculiar grateful fla- 
vor and tenderneſs, and have their color preſerved or 
improved, by means of the ſalts in theſe waters. The 
reverſe of which would be the caſe, theſe would be more 
lowly boiled, hardened and diſcolored, had the waters 
been hard or impregnated with metals or earths; and 
inſtead of an agreeable, they muſt acquire a nauſeous 
taſte, had not the ſulphureous parts been ſo volatile, 
a8 to fly off entirely, before the waters acquire a boil- 
ng heat. Would they not improve fermented bread? 
$180. From theſe ſimple experiments and obſer- 
vations, we muſt be convinced, that this water con- 
tains, 1. ſomething very volatile, and of the phlogji- 
ſtic or inflammable kind, by its ſmell; 2. an earth, 
which precipitates, when theſe volatile parts are ex- 
haled, adhering in form of a ſtone to. the ſides, or 
falling to the bottom of the baths ; 3. Certain ſalts. 
the proportion and nature of which are to be deter- 
mined by further and more accurate experiments. 


in. Of the Volatile and Phlogiſtic Parts in the Waters 
of AKEN. | 


$ 181. Every man, who has the ſenſe of ſmelling, 
will readily be convinced of the exiſtence of theſe vo- 
latile and phlogiſtic principles in theſe waters, upon 
approaching any of the ſources or baths, or the foun- 
tane : While the waters are warm, theſe are continu- 
ally exhaling, till they are totally diſſipated. And in 
proportion, as theſe fly off, the terrene ſubſtance partly 
flotes on the ſurface, partly ſubſides, or adheres to the 
ſides of the repoſitories, and aſſumes in time an hard, 
conſiſtent form, or falls, like a magiſtery, to the bot- 
tom; the ſalts onely remaning ſuſpended in the water, 
till it be evaporated ; when they are obtained in a con- 

crete form. 42 * 9 1 
9182. The firſt or volatile and. phlagiftic parts are 
they, that characteriſe theſe curious and invaluable wa- 
5 ters. 
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ters. They firſt and beſt deferve-our attention. And 
therefore, we firſt procede to illuſtrate them. 

5183. The firft thing, that occurred to me in con- 
. fidering theſe volatile parts, which ſo remarkably af. 
fect the organs of ſmell, and conſtitute the moſt yaly. 
able ingredients in the compoſition of theſe waters, 
was to enquire what ſenſible effects they produced. 
obſerved, 1. all the iron work about the baths greatly 
corroded ; and that ſuch pieces of iron, as lay near 
any crack in the aqueduct or any ſmall perforation, by 
which the vapor of the waters iſſued, was corroded 
into a vitriolic ſubſtance, of a ſweetiſh, auſtere taſte, 
partly ſoluble in water, and blackening with galls and 
other aſtringent drugs. I obſerved, 2. That lead en- 
dured in the open air of the town, as long as any 
where elſe. But, the pumps and pipes in the baths 
were all corroded. into a ſoft, friable, flak y, blackiſh 
ſubſtance. I found, 3. that linen and paper were re- 
duced, in appearance, to a rottenneſs, upon being held 
or confined in the vapor; and 4. that wooll or wool- 
len ſtuffs or cloaths and ſilks were whitened by the 
fame means. I found, 5. that in whatſoever brick 
vault this vapor was long confined, the vault became 
firſt incruſted over with a kind of a white ſtalactite; 
a kind of ſtoney concrete, ariſing from an abſorbent 
earth and a mineral acid, like a ſort of froſting, and 
afterwards, that ſulphur was collected in conſiderable 
| ities on — firſt layer; nn the _ _ 

iſtic the vapor eſcaped by the admi 

_ — caſm or —— 4 I obſerved a 
faline effloreſcence upon ſome ſoft, fiſſil, aſh-colored 
ſtones, in ſeveral parts of the buildings; particularly, 
near the ſource of Carol's bath. This ſtone, I took 
to be wood petrified. . Of this, I was the further con- 
vinced, upon finding the ſaline efloreſcence, and the 
ſtone itſelf, | by elixiviation, gave a kind of alum: It 
was auſtere and ſtyptic to taſte ; curdled milk; was co- 
agulated and precipitated by alcalies, 916 
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8 484. From theſe obſervations, I naturally con- 
cluded, that theſe waters contained the acid and the 
phlogiſton, by either of which, theſe and many ſuch like 
effects were produced, and by the union of both of 
which, ſulphur was generated, in the vaults of the 
Great Source and its aqueducts; not ſublimed, accord- 
ing to the vulgar and univerſally received opinion. 
And now, to give more convincing proofs of this acid 
and this inflammable principle, 1. ſeparately, and, 2. 
jointly in the concrete, ſulphur, which is compoſed of 
the union of both; let us procede to ſome further ex- 
periments and obſervations. 


IV. Of the Acid Spirit of the Waters of Ak kx. 


$185. 1. If linen rags be dipped in ley of tartar, 
or of any alcaline ſalt, and then dried at the fire, they 
will contain much of the ſalt. If then theſe rags be 
ſuſpended in the vapor of the Emperor's bath water, 
they will, in a few hours, be ſaturated ; ſo as to change 
their alcaline, lixivial taſte, to that of a bitter, neuter 
falt, And then, upon elixiviation, they will yield an 
alcaline ſalt ſaturated with the vitriolic acid; to wit, tartar 
vitriolate. This is an inconteſtable proof of an acid; 
the nature of which will appear, | SLY 
9186. 2. By pouring upon this neuter ſalt, in a glaſs 
retort, or a matrace, with a fit head and a recipient, 
the concentrated acid of vitriol, and then deſtilling it 
by a proper heat, in a ſand furnace: It affords the ſub- 
til acid of vitriol or ſulphur, volatiſed by ſome portion 
of the inherent phlogiſton, as it is explaned by one 
of our greateſt modern Chemiſts * and Phyſicians. 

F 185, 4, Theſe, with the preceding obſervations, 
Put the exiſtence and nature of the acid of Aken wa- 
ters out of all diſpute : Though it was looked upon as 
a moſt ſtrange and dangerous innovation, a kind of 
Phyſical hereſy, tending to ſubvert the phyſical craft, 


| ® STARL. Fund, Chem. | 
F by 
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by the greateſt number of the practicioners about that 
city and republic. | 
$ 188. 4. This acid was eaſily detected and de- 
mon 4 — now _ — more ſubtil ſub. 
ject, the infla principle, apt to ef 
our too groſs ſenſes; to which, from it's moſt —_— 
and inconceivable tenuity of parts, as a principle, or 
firſt elementary body, it muſt remane incogniſable, ex- 
cept from it's ſmell and the other effects, it produces, 


V. Of the inflammable Principle in the AæEN Wars: 


$ 189. 1. This then is firſt manifeſt to the ſenſe of 
ſmelling: Every one muſt confeſs, that ſomething, 
which ſtrongly ſtrikes the organs of this ſenſe, is 
blended with, and continually flies off from, the wa- 
ter, inviſibly in it's exhalations or vapor. 
$ 190, 2. This is diſcovered by the various effects, 
it has on certain metallic bodies, either entire or in a 
ſtate of diviſion or ſolution. 1. It is more than proba- 
ble, that it is from this ſubtil principle blended with 
the acid, that the leaden pipes and utenſils about the 
baths and ſources are penetrated and reduced to a ſtate, 
not unlike that of lead ore or lead fuſed with ſulphur: 
For, this is the caſe, and this the acid alone could not 
eaſily effect. 2. A piece of poliſhed braſs ſet ſtanding 
in a glaſs of the Emperor's bath water newly drawn, the 
part under water ſhews no change in four hours, while 
what lyes above the ſurface of the water gets firſt a 
pale, then a deep gold color, and ſoon after becomes 
variegated with all the ſhades of red, orange and pur 
ple. In about twelve hours, ſome ſhades of theſe 
tarniſhed tinges got to that part of the braſs, that lay 
below the ſurface of the water, beginning with a pale 
yellow, and ending in the variegations mentioned; al 
which diminiſh towards the bottom, or are higheſt near 
the ſurface. The braſs being dried, tarniſhes till deep” 


er, with a muddy green hue. 3. A piece of clean polift- 


ed ſilver, put into à glaſs of the ſame water in like 2 
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ner; the part immerged in the water is, in a few ſe- 
conds, tinged of a gold color; and ſoon after, becomes 
tarniſhed with different ſhades of red, orange, pur- 
ple and black. The part above the water is but ſlightly 
affected; nor is it much more, in the vapor of eva- 
porating water. But, in the vapor of the fource, it 
is almoſt inſtantly, ſenſibly affected. It acquires a 
pale gold color in Jeſs than a minute, and in three, is 
carried to the higheſt degree of tarniſh. 4. In this 
manner, the color of gold is bighthened, and ſilver is 
changed to the color of gold firſt, and then tarniſhed, 
Gold trimmings to cloaths do not ſuffer at Aken; but 
thoſe of ſilver are ſoon deſtroyed. 5. The waters and 
vapors of the Fountane and other adjacent ſources 
produce ſimilar effects, but more ſlowly, than thoſe 


drawn from the Great Source. 6. None of the waters 


cold produce theſe effects readily, nor in ſo high a de- 
gree, though kept cloſe ſtopped. And none of them 
will produce theſe effects, after lying long expoſed to 
the air, or after being ſpoiled of their volatile parts 
and offenſive ſmell by boiling. 
9 191. Theſe extraordinary effects then, are pro- 
duced by the volatile parts of theſe waters. i 
ence convinces us, that this can not be done by the 
acid alone. It muſt then be from the phlogiſton or 
infammable principle. The onely means, by which 
art is capable of impregnating water with ſulphur, is 
by diſſolving that mineral in an alcaline ley or volatile 
acaline ſpirit. Such a liquor and it's vapor, has near- 


ly the ſame properties of tinging braſs and ſilver with 


theſe waters; but, in theſe, there is not ſo fixed and 
permanent an union of the acid and inflammable prin- 
Gple, ll both fiy off together, and uniting form che 
phur, which till now. has been looked upon as flow- 
ers of ſulphur, the product of ſublimation ; which J 
hall demonſtrate to be abſurd, as if is impoſſible. | 


VI. Of the Sulphur of Ax'tx WATERS, 


þ 192 1. The ſtrongeſt proof of the exiſtence af a 
volatile mineral acid, and 7 che phlogiſton in theſe wa- 
bi „ 
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ters, is the production or generation of ſulphur, found 


in the vaults of the cloſe covered ſources and aque - 


ducts. Sulphur is proved by the chemiſts to conſiſt 
of the univerſal acid and the phlogiſton or inflam- 
mable principle. Theſe, in the proportion of about 
fivetcen parts of the former, to one of the later, re. 


duced to a ſubtil ſtate of diviſion and brought into 


contact, coaleſce and form the concrete, ſulphur, See 
the General Idea of Salts, $ 52. Trial and choice of 
Simple waters, $ 196. Natural productions of Aken, 
$79 to 87. 2 8 
8 193. 2. When ſulphur is thus once produced by 
nature or art, it is no longer ſoluble, or intimately mi- 
ſcible with water, nor even with burning ſpirits, with. 
out the interpoſition of an alcaline ſalt, fixed or vola- 
tile. In the concrete form, it is not fuſible, in the heat 
of boiling water: It requires a naked fire to fuſe it; 
and when it is fuſed, it becomes volatile: For, the 
degree of heat, capable of fuſing it, being continued, 
without ſetting it on fire, it will all fly off. If the ſub- 
til vapor be received and condenſed in proper veſſels, 
it will give what is called Flowers of Sulphur, and the 
proceſs is called Sublimation. * 

$ 194. 3. Whenever the vapor of the thermal wa- 
ters of Aken are long confined, —_ in vaults 
compoſed of brick and mortar ; there, a kind of ſta- 
lactite firſt covers. the ſurface of the wall, and this in 
time is followed hy another covering, which begins 
like an hoar froſt, with its ſurface like that, ſpangled 
with little bright, ſhining cryſtals. - This gradually 
increaſes, till it comes to the thickneſs of an inch, two 
or more, if it be not interrupted in its growth. It's 
color is a paler yellow, than that of ordinary fulphur 
or its flowers ; ſtill preſerving it's ſhining ſpangles. It's 


conſiſtence is ſoft and pultaceous, not -unlike that of 


the magiſtery or precipitate of ſulphur before drying, 
to the touch. But, when it dries, it's color becomes 
much' paler, not very remote from that of ſulphur 
a r- ; whoſe conſiſtence, when dry, it alſo emu- 
es. However, it greatly loſes the brilliancy 1 0 
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fittle froſt like cryſtals, and _ breaking, it appears, 
as if it were lamellated and ſtriated, like a petrifica- 
tion or a calculous concretion; ſo that the ſtrata, by 
which it increaſed, may be diſcovered ; yet, it is ſtriated 
or radiated tranſverſly throughout, in the manner of 
fuſed ſulphur. *. * | 

9195. 4. This collection of ſulphur has always 
been, and, though I demonſtrated the contrary to all 
the phyſicians of the town, before the magiſtrates, 
who deſired them to attend; ſtil] is, looked upon to 
be the reſult pf ſulphur ſubſtantially diſſolved and ſuſ- 
pended in the waters, and by their heat, ſublimed in the 
vaults of the ſources and aqueducts. But, I am in- 
duced to think, that there is no ſulphur actually or 
ſubſtantially diſſolved in the water; but, that the prin- 
ciples of that foſſil, to wit, the acid and the phlogi- 
ſton are blended with the waters; yet ſo, as not to 
come into ſuch a contact, as is neceſſary to occaſion 
the union requiſite for the production or generation of 
actual ſulphur ; till both theſe volatile parts, flying off 
together, are confined in the vapor in * vaults, ſo as 
the union and conſequent generation is readily brought 
_— z and that for the following, among other rea- 
Ons; 5 | | * 


VII, Of the Generation of Sulphur in the Waters of. 
1 Ak EN. | | 


9196. 1. A much ſmaller portion of actual ſul- 
phur, than appears to be in theſe. waters, by their 
imell and other effects mentioned, by any known 
means of art diſſolved in them, would give a ſenſible 
yellow calor to a larger quantity of water. But, theſe 
thermal waters are abſolutely colorleſs, as the ſimpleſt 
water known, They may then, in mine apprehenſi- 
on, contain a great proportion of the principles of ſul- 
phur, but not of aua ſulphur, without change of 
color. Here then, is no change of color; conſequent- 
ly, theſe waters are not to. be looked upon, as a ſolu- 
n of ſulphur, or to contain actual or ſubſtantial ſul- 

ur, 7 | 

L F 3 $ 1978 


50 Of the Generation of Sulphur in ARE Waring, 


$ 197. 2. If theſe waters were ſuch a ſolution of 
ſulphur, an alcali muſt be-predominantin them, and 
acids would cauſe a preipitation. But, the volatile 
acid is evidently contained, though not actually pre. 
dominant, in them; as appears by various experi- 
ments. Then all the mineral acids, inſtead of cauſ. 
ing any precipitation, as they muſt do in all ſolutions 
of ſulphur ; increaſe and preſerve the pellucidity of 
theſe waters. Conſequently, they are not ſubſtanti- 
ally, though they be eſſentially, impregnated with 
ſvlphur. Which contradicts a received canon, that 
waters ſmelling like putrid eggs, are ſulphureous, 
by which the aſſerters of it, if any thing, mean an 
actual ſolution of ſulphur. | 

$ 198. 3. But, beſides, theſe waters are not capa- 
ble of fuſing, much leſs of diſſolving ſulphur, not 


even their own ſulphur, when fallen into, or even. 


boiled in, them for many hours: When their na- 
tive ſulphur falls into the ſource, it ſinks to the 
bottom, mixes with and increaſes the volume of the 
black mud, which they depoſite ; whoſe color is de- 
rived from the ſulphur. 
$ 199. 4. To demonſtrate the firſt and ſecond po- 
ſitions, let the following experiments be made; 
$ 200. 1. Let half an ounce of pure flowers of ſul- 
mu be put into a convenient glaſs veſſel. To this, 
et three or four pints of new drawn thermal water 
be poured, agitating them frequently together. They 
will in no ſort mix : for, the ſulphyr will be found 
floting on the water, Let them then be poured to- 
gether into a convenient glaſs matrace, with a proper 
head, Let it be placed in ſand, and adapting the 
head, with a fit recipient, and luting the junctures, let 
the fire be gradually raiſed, till the water boils, and 
be kept ſo, till two thirds of the water be deſtilled. 
$ 201. The reſult of this operation will be, 1.3 
deitilled water of an empyreumatic or aduſt and ſul- 
phureous ſmell and taſte ; but, in weight, as well 2 
effects with various ſolutions, it will not effentially dif- 
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ſer from common water deſtilled; except, in growing 
milky with a ſolution of corroſive ſublimate, which 
the thermal water alone deſtilled will effect. 2. In the 
bead, a very inconſiderable quantity of little, white 
fakes, reſembling the flowers of * wer will be 
found. 3. The reft of the ſulphur, without any confi- 
derable loſs, will be found in the bottom of the re- 
maning water in the matrace, ſpoiled a little of it's 
color. The remaning water will appear a little co- 
lored ; but upon letting it ſtand to ſubſide, or upon 
filtrating it, this coloring matter, which is but a light 
earth, will be ſeparated from it. Ther, the water will 
not be found to differ from the remainder of the like 
quantity of the thermal water evaporated or deſtilled 
to the ſame pitch ; except, that the former will not 
be quite ſo alcaline : For, it does not fo ſuddenly turn 
green with firup of violets, as the later. But, if the 
dſtillation or coction be protracted, ſome portion of 
the ſulphur will be diſſolved in it, by means of it's al- 
caline falt. . | | 
' $202. Now, were ſulphur capable of fuſion in 
boiling water, it would fuſe in this deſtillation. But, 
it does not. And, if it does not fuſe, how can it. be 
ſuppoſed to ſublime, in an inferior heat ? for, ſuch is 
that of the hotteſt of theſe ſources or bats. 

$ 203. But, as the native thermal ſulphur is more 
ſubtil and light, than this artificial preparation; let 
the ſame experiment be made with that, and ſee the 
reſult. If the ſame proportion of the thermal ſulphur 
and water be deſtilled with the like care and caution, 
ain the preceding; the native, like precipitate of ſul- 
phur, will be found to mix with the water, and then 
lowly ſubſide, leaving onely a thin, light pellicule on 
the ſurface. As ſoon as the water acquires the boil- 
ing heat, the ſulphur will gradually riſe and flote, like 
a thick ſcum upon the ſurface, of a color more yel- 
low, than that of which it was put in, and ſo ſmooth, 
as to ſeem, at firſt ſight, melted. When it boils tho- 
roughly, ſome portion of the ſulphur will ſeem to 
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riſe, as if ſublimed above the ſurface of the water. 
The like flakes, as in the ſame proceſs with the flow. 
ers of - ſulphur, will riſe into the head, in far greater 
quantity, and the water, that firſt deſtils, will ſeem 
to be ſomewhat milkey, being loaded with theſe little, 
light flocculi. All, that can be collected of theſe little 
flowers, will hardly weigh ten grains, when dry, 
The water, that will deſtill, will be more inodorous 
and inſipid, than that deſtilled with the common flow. 
ers; will agree in weight and other qualities with it; 
but that of growing milky with a ſolution of mer- 
cury ſublimate, in which this will be found to excede 
that, ſomewhat. The ſulphur after deſtillation will 
onely be obſcured in it's color, and loſe about half a 
drachm of it's weight. And the remaning water 
will not eſſentially differ from the firſt. 
$ 204. I made the like trials wich flowers of ful- 
phur, one part, alcaline ſalt, two parts, making one a 
dry ſolution in the form of hepar ſulphuris and diſ- 
ſolving it in water; and another, an humid ſolution of 
the ſame proportions in water, by adding to each in ſe- 
parate glaſs alembics in ſand, fix times their weight of 
water, and deſtilling them ſlowly, firſt by themſelves, 
and then with the addition of the vitriolic acid. But, 
theſe ſucceded no better, and afforded the like pro- 
ducts with the preceding. The onely difference ob- 
ſervable was, that the vapor of theſe tarniſhed clean 
filver yellow, which was not obſerved in thoſe. 
$ 205. Theſe experiments and conſiderations, which 
I layed before the magiſtrates and phyſicians, and 
which will be further confirmed in the ſequel ; leave 
me no room to ſuſpect, that the waters of Aken con- 
tain ſulphur ſubſtantially diſſolved in them, or that 
the ſulphur, found in the vaults, is the reſult of a na- 
tural ſublimation : It's production can not be, in my 
Judgement, accounted for in any other manner, than 
that of a generation, which is eaſily conceived, when 
the component parts of ſulphur are demonſtrated in 
the waters. For any thing, I have yet been 2 
* ; by Collect, 
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collect, from mine own little experience or that of the 
moſt famed authors, I ſee no reaſon to ſuſpe&, there 
are any waters known, in any other manner impreg - 
nated with ſulphur, than this. But, though it were 
otherwiſe, a perfect ſolution, by the means af a pre- 
dominant alcali; it is moſt abſurd to look for the ſul: 
phur, as many pretending analyſers do, among the 
fixed parts, that remane after deſtillation or evapora- 
tion: In either way, the ſulphureous principles, or 
the diſſolved ſulphur will be diſſipated. In the for- 
mer, it will leave no traces behind it; in the later, the 
phlogiſton will fly off and let the acid unite with 
the alcali and conſtitute a neuter ſalt. Whoever then, 
finds any thing combuſtible after the evaporation of 
a water, is not to imagine it true ſulphur, before he 
puts it to the true teſts; nor by any means ſuſpect the 
ſubtil phlogiſton to remane. 


VIII. A further Examination of the Volatile principles 
in the WAT ERS of AKEN. | 


206. Finding the moſt curious parts of this wa- 
ter, and the moſt difficult to be inveſtigated, were the 
volatile parts, which eſcaped, and for the moſt part, 
hitherto unobſerved, in the vapor ; 1 applied mine ut- 
moſt care and diligence to get as far as poſſible into 
this, until now, inſcrutable, ſecret of nature. Having: 
made all the obſervations, that occurred to me on 
the various effects of the vapor, and the different 
means, by which the waters are ſpoiled of their vola - 
tile parts; I ſought by various methods to collect and 
condenſe them, if poſſible, in ſome other form, than 
that, in which they appear in the vaults of the ſour- 
ces and aqueducts, that of ſulphur. And, though I 
was not abſurd enough, to imagine, that I could de- 
monſtrate a ſubtil elementary matter, otherwiſe, than 
by it's effects; 1 reſolved to ſee what might be ob- 
tained by collecting and condenſing the vapor of theſe 

| | waters 


3 


* 
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waters in proper deſtilling veſſels. I made mine ex. 
periments firſt at the Emperor's bath, as the neareſt the 
great ſource, and then at each of the others ; where 
the heat was ſufficient to raiſe any conſiderable vapor. 
$ 207.1, I began with deſtillation. I took a 7 nk 
glaſs matrace, with it's head and a bottle for a reci- 
I charged the matrace with four pints of wa- 
ter juſt drawn from the conduit of the great bath, 
which is the next to the great ſource. I placed it 
quickly in ſand, immediately adapted the head and re- 
cipient, and cloſely luted the junctures, with the 
glare of an egg and flower wrought up to a thick 
paſte and ſpread upon ſtrips of paper. I lighted the 
fire and deſtilled ſome ounces of the water. The firſt 
ounce or two had ſome degree of the fetid ſmell of the 
bath water, little or no perceptible taſte. And an- 
ſwered in weight and effects all the other qualities of 
common water deſtilled. What remaned in the ma- 
trace was now grown turbid, and when cold, ſhewed 
a terrene ſediment at bottom. It loſſed it's ſmell en- 
tirely, and it's taſte , was ſimply ſaline and ſomewhat 
lixivial. 284 
$ 208. Here, I obſerved, the volatile principles, 
which in this quantity of water, muſt have been but 
in a very ſmall proportion ; had made their eſcape. [ 
repeted the proceſs, with greater caution, if poſſible, 
placing ſome bits of blew paper, died with the juice 
of Tournſol, in the juncture of the matrace and head. 
I drew off about one third, examining it from firſt to 
laſt; but, diſcovered nothing more, than the blew 
paper ſlightly ſpotted with red, from the ſubtil acid in 
making it's eſcape. The firſt deſtillation grew ſlight- 
ly milky with a ſolution of filver, and made ſome 
Might impreſſion upon clean filings of iron. So that 
it ſeemed to retain ſome of the acid, though extremely 
diluted, = 
- 4,209. This experiment not ing very ſatisfac- 
tory, 1 reſolved acer the — — «roſe from a 


greater fund, a continual current of the bath * 
| | ih 
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With this intent, I took an earthen; matrace, big 
enough to fill the ion in the aqueduct, 
h which the ſteam riſes to ſupply the Vapor- 
bath. I cut an hole in the bottom of this matrace, 
fitted it to the perforation, and found the vapor puſh- 
ed briſkly through it, while both ends were open. I 
ſet on the head, and found, that that ſomewhat retard- 
ed the progreſs of the vapor. I then, adapted the recipi- 
ent and luted the junctures, which further obſtructed 
the proceſs. However, I could ſee a ſlow deſtillation 
immediately commence, which gave me hopes, I 
ſhould obtain ſome of the deſired fruits of my labor. 
As theſe baths were frequented, from four in the 
morning to nine at night; mine apparatus had not 
above fix or ſeven hours in the day to work. I then, 
ſet it on at nine at night; locked up the door of the 
bath room, and came to examine it at four the next 
morning. Then, I found in the recipient, between 
one and two ounces of a colorleſs water, in which ſe- 
veral little white flocculi, not unlike thoſe obſerved in 
the water, were aflote. This liquor had much of the 
ſtrong ſulphureous ſmell of the water, from whence 
it was drawn; a diſa ble ſubacid and ſubaſtrin- 
gent taſte, which made ſome of the phyſicians take 
it for the water of a little ferrugineous ſpring in the 
town, upon taſting it. To me, in ſmell and taſte, 
all to a little auſterity, . it much reſembled Purſlaia 
water, It's ſmell and taſte convinced me, it contain- 
ed ſome of each of the volatile principles. I judged 
it to be a kind of ſulphureous Gas, a liquor impreg- 
nated at leſt with one of the component parts of ſul- 
phur, and not quite free from the other; ſo I proceded 
to examine ie by the following, among other expe- 
riments. | 8 

F210. 1. In weight, it differed not from common 
deſtilled water. | 

\ 211, 2. With the mineral acids, it ſuffered no 
ſenſible alteration or commotion. 


212, 3. With the fixed and volatile alealies, in 
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a liquid ſtate, it was not ſenſibly altered; except in 
it's ſmell, which was highthened thereby; but, 

$ 213, 4. With theſe alcalies concrete, not onely 
this effect was more ſenſibly produced, but a ſlight 
ebullition aroſe upon mixture, not much more how- 
ever, than in common deſtilled water. 

$ 214. 5. For ſome hours, it wrought no ſenſible 
change in ſirup of violets, but- dilution of conſiſt- 
ency and color; but, afterwards, it ſtruck a roſe 
purple. i: l 
8 215. 6. Poured upon clean filings of iron in a 
glaſs, a motion of ſolution immediately commenced, 
and little light air bubbles appeared upon the iron, 
and as they ran together, aroſe and eſcaped at the ſur- 
face; when common deſtilled water poured in the 
ſame manner and proportion an iron, had no viſible 
effect. | | 

$ 216. 7. Solution of mercury ſublimate, four 
drops to half an ounce of this vapor water, cauſes a 
milkineſs. 

$ 217. 8. Solution of filver, the like quantity, 
cauſes a milkineſs, with the color of Moſel wine. 

$ 218. 9. Solution of lead in deſtilled vinegar, 
from two to five drops, cauſes a milky opacity, at- 
tended with a ſudden coagulation and precipitation, 
with a muddy color, ſuch as ariſes upon dropping 
this ſolution into newly drawn thermal water. 

$ 219. Theſe all, except the ſecond, give demon- 
ftrative proofs of the exiſtence of the aſſerted prin- 
ciples in the vapor; to wit, the ſulphureous acid and 
the phogiſton. To the former, the commotion with 
the dry alcaline ſalts, the change of color in the ſi- 
rup of violets, the actions upon the filings of iron, 
and the precipitation of the metals are owing; but, 
the ſmell, the milkineſs with the mercury ſublimate, 
the Moſel wine color in the precipitation of ſilver, 
and the muddineſs in that of lead ; each of which had 
otherwiſe been white, moſt certainly ariſe, from the 
later; as ſhall be further evinced in. examining the 

| | water 


covered with a black powder and partly inte 


\ 
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water with theſe ſolutions. This volatile acid is the 

cauſe of the various ſolutions before mentioned: It is 
this, that corrodes the iron and J:ad, produces alum, 
with certain ſtones, and, with the phlogiſton, ſul- 
phur. It 1s this, that diſſolves the earth, found in 
the water; and which upon the diſſipation of this a- 
cid, upon lying expoſed to the open air, upon deſ- 
tillation or evaporation, or upon ſaturation of this 
acid with alcalies, ſeparates in milkey clouds; preci- 
pitates or incruſts the ſides of the veſſels, in which it 

lyes, with a ſtony concretion. Of OO ITS. 
$ 220. It may not be amiſs to cloſe this branch of 


our ſubject, with ſhewing the remarkable effects of 


this vapor upon lead expoſed to it's ſtrongeſt force. 
$ 221. A piece of bright ſheet lead, ſuſpended in'the 
yapor of the water, that ſupplies the vapor baths, in 
a few hours, is ſlightly tarniſhed to the color of ſteel, 
purpled by fire. In twelve hours, the color is at the 
deepeſt, and ſome particles of a blackiſh matter, 
which appears to be partly diſcolored ſulphur, adhere 
unequally to the ſurface. Upon rubbing the lead, it 
gives the finger an inkey blackneſs, very hard to be 
waſhed off. Upon waſhing the lead, à conſiderable 
quantity of this fine, ſubtil, black powder ſeparates 
and ſubſides. Having waſhed it clean, and given 
it another bright ſurface by ſcraping, I hung it 
again for twenty four hours in the vapor. It was 
in part highly tinged or tarniſhed as before, . 95 
perſed 
with little, bright filver-white, ſhining globules, 
which every body, at firſt ſight, took to be globules 
of mercury. Being viewed through a double convex 
lens, it had the ſame appearance; ſo that, after this, 
few doubted it's being mercury, and ſome were ſo 
ſure of it, as to attempt to account for it's coming 
there. But, upon clofer examination, even by ſlight- 
I rubbing, it appeared to be a ſolution or kind of 
corroſion of the lead by means of the ſubtil acid and 
the phlogiſton. It run into a black powder of ex- 
treme 
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treme tenuity, upon rubbing. The like effect is pro- 
duced when to diſſolyed, or corroded by an 
acid, any ſubtil ſulphureous liquor is added, or a vo- 
latile 5 impregnated with ſulphur, or phlogiſton, 
even 


fumes of charcoal, are admitted. Thus, 

wine, or any other liquor, adulterated with lead, is 
diſcovered by dropping a ſolution of orpiment or yel- 
low arſenic in lime water into it; which inſtantly turns 
it black. The fame is done by dropping this ſolution 
of arſenic or HorrMan's volatile tincture of fi 
into any liquor charged with lead. If 
cer, wet with a ſolution of ſugar of lead, or a plate 
of lead corroded with any acid fumes, be held over 
the vapor of this tincture, or a few drops of it be let 
fall upon the ſurface wet with the ſolution of lead, 
or that of the corroded lead, it will either gradually 
change to a dark brown, or inſtantly grow coal black, 
and foon after, put on a ſurface like lead amalgamated 
with quickſilver. , 
8 222. By this means, the above phaenomena of 
the plate of lead in the vapor of the thermal waters, 
way be accaunted for ; as alſo may the diſcoloration, 
that ariſes in. the precipitation of a ſolution of lead in 
the collected and condenſed vapor, as well as in the 
water, before the volatile principles are luſſed: For, 
after they are ſpoiled of theſe principles, the precipi- 
tate of lead is of a ſnowy white; as ſhall be proved 
in the ſequel. CR 

$ 223. The nature of this vapor thus explaned and 
conſidered, it's effects, inwardly taken or outwardly ap- 
plied, may the more eaſily and fully be conceived. But, 
of it's medicinal qualities, in the 3 after 
we have firſt determined the other ituent parts 
of the water, by the proper experiments. 
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5 224. The water of the great ſource, or that of 
the fountane and adjacent baths, when taken up * 
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and ſtopped cloſe in clean bottles till cold, an em 
appears in proportion, as the water was rarefies 

by heat, and is now condenſed by cold. If this empty 
ſpace be filled with ſome of the cooled water, it will 
keep clear and bear carriage without any loſs, but chat 
of ext, that the ſenſes can diſcover. But, experi- 
ments go further, and ſhew the loſs; as _— — 
in the ſequel ; when we come to compare the effects 
of various mixtures upon the hot water and upon 


the 
cold ; that is, upon the thermal water of its natural 
heat, and the ſame cold, that is, ſet to cool in bot- 
tles filled and cloſe ſtopped with cork, and ſet by fot 


or twenty hours in a cold place. 
$ 225. To theſe, I ſhall compare the ſame water 
ſpoiled of it's vs, — in a great meaſure, of "= 
terrene parts, by ing or evaporating it to t 
abſumption of about one ſixth. his is meaned, 
where J hereafter ſpeak of evaporated water. 
$ 216. As I found ſome authors of credit, and 
ſome reputable practicioners, eſpecially here in Britain, 
unaccountably poſſeſſed with a notion, that Aken wa- 
ters, as well as thoſe of our Bath, were im ated 
with iron, as well as fulphur, and that thoſe of Bath 
contained ſulphur, as well as iron; I ſet about deter- 
mining the important queſtion, with all care and cau- 
tion; determined to take nothing upon truſt. My 
firſt experiments then, were in ſearch of this iran in 
the waters, which was firſt to be indicated by different 
dying matters, whoſe effects are well known, 
3 = ave et 5 of galls in 
pretty fine . it ually into an ounce 
of the — water. No — — „ but a 
muddy, milkey infuſion. In twelve hours, à light 
mother of pearl- colored pellicule ap on the ſur- 
face, under which, the liquor was of an obſcure green. 
The powder of galls fell to the bottom; while a thick, 
white, cloud was ſuſpended about the middle. In 


Bae and Horrwan, in booky cited. 


twenty 
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twenty four hours; this cloudy coagulum ſubſided, 
and left the ſupernatant liquor of a deep, muddy 


$ 218. 2. The ſame proportions produced the like 
pearances in the cold water, in an inferior degree; 
= is to ſay, neither the milkineſs at mixture, nor the 
cloud were ſo conſiderable, | as in the hot, and they 
ſubſided ſooner. But, the liquor ſeemed of 'a much 
more intenſe ; vr. 
$ 219. 3. The ſame was tried with the, ſame quan- 
tity of the powdered galls and the evaporated water; 
with ſtill ſtronger appearances, than in the firſt ; ſuch 
as a milky, ſtraw-color upon mixing. In twelve hours, 
it appeared very turbid and cloudy; the upper part of 
the liquor, of a yellowiſh or goſling green. In twen- 
ty four hours, the clouds were more ſubſided and the 
liquor appeared of a dark, graſs green. 
$ 220. 4. But, left the powder of the galls ſhould, 
as it ſometimes may, obſcure the liquor, ſo far, as to 
render the change of color imperceptible ; the like 
experiments were made with an infuſion of - galls in 
hot deſtilled water, one drachm to four ounces; and 
this ſhewed none other color, than the powder. 

S8 221. 5. The like experiments with green tea, 
ſerved onely to heighten the color to a yellowiſh 
n. | 
3 222, 6. The firſt experiment was repeted with 
five granes of powder of rhubarb to an ounce of the 
water. It remaned a minute or ſo, of a gold color, 
and then began ſenſibly to improve to a ſaffron color, 
which gradually highthened to a kind of red; as when 
an alcaline ſalt is thrown into an infuſion of rhubarb. 
-In about twelve hours, it got to the color of London 
butt beer, with a pellicule on the ſurface, at the edges 
of which, the glaſs was coated with the coloring mat- 

cer. | | F * 

8 223. 7. Rhubarb in the ſame proportion to the 

evaporated water, inſtantly ſtruck a ſaffron color, 
which gradually roſe to an high orange color. In 

8 


twelve 
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ewelve hours, the dye was ſo ſtrong,” as to make the 
hquor appear opac. But, examined between the eye 
and the light, it appeared clear, though moſt extreme- 
6 224. 8: Rhuburb in the like quantity of the cold 
water, ſtruck firſt a gold color, and ended in an am- 
ber color. Doi DUR e 5 | £ Lis ts: 

6 225. 9.-T-made theſe ſeveral trials with rhubarb 
in infuſion, one drachm to four” ounces of deſtilled 
vater, upon the ſame waters, and the like effects were 


9 226. 10. Dried, red roſes, twenty grains infuſed 
in one ounce of the water, for ſome time wrought no 
ſenſible change. In two or three minutes, it got a 
yellowiſh tinge ; and in about twelve hours, the roſes 
loſſed their color, and the water was dyed of a pale 
yellow or kind of ſtraw color. But, upon ſtanding 
ſome hours longer, it highthened to ſome ſhades of 
deeper yellow, near an orange color. ee 
9227. 11. In the evaporated water, the ſame 
flowers. inſtantly ſtruck a lovely, pale, graſs green. 
But, in about twelve hours, it became a deep yellow, 
inclining to an orange color. For further aſſurance, 
| repeted theſe experiments, with a ſtrong infuſion of 
roſes in deſtilled water. This was of a Burgundy 
wine color; but, with the waters, it turned to a green- 
ene biog ie was UT 9694 
$228. - Theſe experiments all agree in proving; 
That there is not a particle of iron in the waters; 
If there were, it would appear, 1. either in a pel- 
licule of various colors on the ſurface of the water; 
or, 2. In the ſediment of the evaporated water, which 
would be of ſome ſhade of the red, brown or ochre 
color; as BxxoER and HorrHM ax ſuſpected; for they 
had never ſeen Aken, or they certainly could not have 
made the miſtake before mentioned; or, 3. In dying 
ſome ſhades of black, blew or purple, with the galls, 
or tea, or a compound of different ſhades of black 
and yellow, which conſtitute a kind of olive or yel- 
| G luw 
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low cryſtal color, with the rhubarb and red roſes. 
But, the effects were quite different, and ſuch as ſhew 
us, that the thermal water, in the natural ſtate, z 
neuter; but, that as it loſes it's volatile prince 
when there is nothing added to atreſt and retain 5 
by ſtanding, as well as evaporation, an alcaline fair 
becomes predominant in them, and produces the diffe- 
rent changes obſerved in theſe ſeveral trials. This is 
further evinced by the following experiment 
98229. 12, Paper dyed with juice of tournefol-of 
a beautiful bright blew color, immerged in the ther 
mal water, changes quickly to a deep violet color, 
and in about three minutes, gives the water the fame 
tinge. In about twelve hours, the color is much 
highthened;-but more upon the blew, than the purple; 
or more of the violet color, than of that of the roſe. 
8 230. 13. In the evaporated water, the ſame 
change more ſuddenly and ſenſibly. 
why 14. In the cold, the hke effects, but mok 
5 | 4 
$ 232. Here, it appears, that the compound co- 
lor firſt ſtruck, to 928 of the violet, which con- 
ſiſts of different ſhades of red and blew, ariſes from 
the portion of the volatile acid blended with the va. 
ter: For, as this acid flies off or is expelled, the fim- 
ple blew is reſtored and highthened. 10 
$ 233. 15. If any vegetable acid, deſtilled vine. 
gar, as the moſt colorleſs, for inſtance, be dropped 
upon this blew paper, it ſtains it of a pale red color. 
$ 234. 16. If this ſtained paper be immediately 
dipped in the thermal water, it will ſoon be reftored 
but ſtill ſooner in the evaporated water. | 
$ 235. 17. This does not ſuccede fo well with the 
mineral acids; unleſs a ſtream of either water be poured 
on and off it; otherwiſe, if the quantity of water be 
but ſmall, the whole paper, as well as the ſpots made 
by theſe acids, will be changed to.a red. | 
9 236. 18. Sirup of violets, two drachms to one 
ounce of the thermal water, is not at firſt mixing 
Tot changed, 
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changed, which has made ſome curſory experimenters 
„ that it is not changed by the water. But, 
75 they attended properly, they muſt have found 
' what gives great help to acquiring a juſt know- 
lkdge of the water at firſt, indeed, it fuffers no 
change, but dilution of conſiſtency and color; but, 
in about a minute, it becomes a ſea green, which 
highthens every minute, as it ſtands; till, in about an 
hour, it becomes a beautiful bright green, and in 
about twelve, changes to a ſad green. 3 
$ 237. 19, The change is much flower with the 
cold water, and the color never becomes as deep, as in 
the hot. fb ne. 1 
$.a38. From theſe, it is plane, that the water is In 
a neutral ſtate, whileſt it retains it's volatile principles. 
Theſe, the hot loſes faſter, than that, that cooled 
doſe covered. In proportion then, as the acid ex- 
hales, it recedes from it's neutrality z the alcali predo- 
minates, and turns the blew ſirup green. This is 
further evinced, by reſtoring an acid to a certain point 
to the green mixture, by which the priſtine color is 
again revived. An other proof, that it is the loſs of 
the acid, that cauſes the change of the blew to a green 
color, is taken from the following riment; 
9239. 20. The fame quantity of ſirup, to one 
ounce of the e ted water, turns inſtantly to a 
pale green; which, upon ſanding a few minutes, im- 
proves to a lovely deep green. In about twelve hours, 
it becomes a ſad, graſs green. | 
$ 240. This color may alſo be turned to it's former 
color, by the addition of what the water loſſed in th 
evaporation, an acid. 
9241. 21. Campechy wood or log-wood, fi granes 
Infuſed in one ounce of the thermal water, ſtrikes a 
fair Bu wine color, with ſome ſhades of crim- 
Jon on the ſurface, 3 58 
y 242. 22. Still quicker and deeper dyed in the eva- 
porated water. 


„ _ 


84 Of the other Component Parts of Axexn WaTzgs, 
$ 243. This is the effects of lixivial ſalts; dhe 


there been ever ſo little iron in it, it muſt have changed 


to a purple or deep blew. TS r bor 
$244. 23. Cochinell bruiſed, three granes infuſed 
in one ounce of the water, gives an high ſcarlet, 


with ſome ſhades of deep crimſon towards the ſur. 


face. 
$245. This ſtrengthens former experiments and 
obſervations. We come now to ſome further proofs 
of an acid and an earth in our waters, by the means 
of alcalies. v2 3» 
$ 246. 24. Upon dropping five drops of alcaline 
ley, that of tartar for inſtance, into an ounce of the 
thermal water, it got a blewiſh caſt, as if milk had 
been dropped into it. This milkineſs was increaſed 
almoſt to an opacity, at twelve drops. In about. twelve 
hours, all the terrene parts were ſubſided to the bottom 
and ſides of the glaſs z where they ſeemed to adhere, 
leaving the water clear and pellucid. 
$ 247. 25. Eighteen drops of the ley made an ounce 
of the cold water foul or turbid, not milkey. Several 
flakes appeared to flote in it, which more ſuddenly 
ſubſided, than in the hot. | | | 
$ 248. Here effects, ſimilar to that of evaporation, 
are produced: In the later, the acid is diſſipated ; here, 
it is ſaturated with that, with which it has a more 
powerful attraction, a fixed alcali. In either caſe, the 
earth is ſeparated and muſt ſubſide. The ſlow effects 
in the cold compared to the hot water, may be. partly 
owing to ſome loſs of it's acid, partly to it's being 
more at reſt, whence the precipitation was more gru- 
mous. That the milky or turbid ſeparation of ter- 


rene parts in both ariſes from the loſs or ſaturation of 


the acid is proved by the following experiments; 

$ 249. 26. No viſible change is wrought in the 
evaporated water, by any quantity» of the alcaline 
7. b H 8 
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-F 250. The reaſon for which is evident: By eva- 
poration it's acid is already diſſipated, and it's earth 


ſeparated. The alcali can do no more, þ 
6251. 27. The dry fixed alcaline ſalt, that of tar- 
tar for inſtance, has another effect. I threw four 
s'of a pure fixed alcali into one ounce of thermal 
water: An ebullltion immediately enſued, which con- 
tinued, until the laſt particle of the ſalt was diſſolved. 
Mean while, the water grew milky and turbid ; but, 
in about twelve hours, was cleared again by the preci- 
pitation of the terrene parts, as with the liquid alcali 
or ley of tartar. | 

$ 252. This gives, at the ſame time, proofs of an 
acid, as well as of terrene parts in the water. The 
fame ſuccedes in the cold water alſo. The ſeparation 
and precipitation is in that likewiſe more ſudden. But, 
we are to be cautious in reſting too much upon this 
ebullition upon mixture with dry alcalies, fixed or vo- 
latile, alone, as a deciſive proof of the exiſtence of 
an acid in the waters; becauſe the degree of heat, 
given by the one, and that of cold, cauſed by the 
other, is to be taken into the eſtimate; ſo that this 
alone is not to be relied upon, where there is not other 
concurring evidence. dae 6 

$ 253. 28. The volatile alcali in a liquid form, that 
8, ſpirit of ſalt ammoniac, produced effects analogous 
to the alcaline ley ; but, required twenty drops, and 
cauſed a more light and ſubtil precipitation: For the 
like reaſon with the preceding. WES 
9234. 29. In the evaporated water, it had none 
effect, more than the ley, and for the ſame reaſon. 

K 255. 30. The volatile alcali concrete, that is, 
volatile ſalt ammoniac, produced effects analogous to 
thoſe of the fixed alcali concrete, and for the ſame 
reaſons. 1 
9 256. In the ſeveral experiments, from 25 to 31 
incluſive, we have demonſtrative proofs of an acid 
and an earth. In theſe, the reſult of the ſaturation 
might have been examined apart, with theſe ſeveral 

K G 3 alcaline 
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alcaline ſalts, to ſhew the kind of neuter ſalts, that 
ſhould ariſe, in order to determine the nature of the 
acid ; but, that is already ſufficiently Gone. The 
earth, together with the native falts of the water, 
ſhall be examined in their reſpective places. We 
now procede to ſhew the effects of various acid 
on this water. 

$ 257. 31. The acid, called dil of vitriol, five- 
teen drops gradually dropped into an ounce of the 
thermal water, at every drop, cauſed a ſenſible, ſtrong 
ebullition in the water; even when the acid was be- 
come predominant in the mixture. It became exced- 
ing clear and pellucid, and preſerved it's brightneſs for 
many hours. 

9258. 32. Even in the cold water, this cauſed an 
ebullition, as far as twelve drops, no more, and re- 
ſtored * preſerved its pellucidity, with ſome effer- 
veſcence, which raiſed the mercury four degrees in the 
ſmall thermometer. 

$ 259. 33- In the evaporated water, the effects 
were quicker and ſtronger than in the recent thermal. 
It's brightneſs was completely reſtored and preſerved. 

$ 260. 34. The acid, called ſpirit of vitriol, which 
is commonly the oil diluted with three parts water, 
produced a ſenſible ebullition, from the firſt to the 
twelveth or thirteenth drop. I added fiveteen, none 
other change aroſe. The water was rendered more 
pellucid, and continued ſo many hours. | | 

$ 261. 35. In the evaporated water, a quick and 
ſtrong ebullition, from the firſt to the laſt drop, en en- 
_ ,which perfectly reſtored and preſerved it's pellu- 
„„ 
$ 262. 36. In the cold, it cauſed no ſenſible com- 
motion; no change, but the anguillary motion 
mixing an heavier with a lighter fluid; but, it 
ed and preſerved its pellucidity. 

$ 263. 37. The ſimple acid of nitre, vulgarly cal. 
led aqua fortis, cauſes an apparent ſtrong ebullition 3 # 

185, to 192, Kc. 


_ wo 


Of the other Component Parts of ARX Warpng, 87 
far 2 drops * 2 _ of he thermal wa- 
ter, e mixture ew and ucid f. 6 
yeral hours after... _ me 
6 264. 38. In the cold, it cauſed no viſible com- 
motion; no change, but the anguillary motion upon 
mixture. Upon ſtanding ſome hours, it was not to 
be diſtinguiſhed from the glaſs, in which the drops 
were inſtilled hot; both were alike bright and pellucid. 
9 265. 39. But, in the evaporated water, a very 
quick and ſtrong ebullition was raifed from the firſt, 
4s far as ſixteen drops, and it's brightneſs moſt per- 
ſectly reſtored and preſerved. . 0 
$ 266. 40. The acid, called Spirit of Salt, weak 
and pale, eighteen drops, to one ounce of the thermal 
water, cauſed the like effects, the ebullition rather 
ſtronger than with the above- mentioned nitrous acid. 
$ 267, 41. In cke cold water, it likewiſe produced 
the like effects, as the nitrous acid. Rs 
$ 268. 42, And in the evaporated water, ſtill the 
Game effects, rather more ſtrong and ſenſible, than 
vith the acid of nitre. But this, I attribute onely to 
the different degrees of concentration or dilution of 
theſe acids. 
$ 269. Whoever would have a ſolution of the 
E which appear in theſe experiments, muſt 
ook into the General Idea of Salts and their differ- 
ent relations to each other, premiſed in this eſſay. 
Then, let it be conſidered, that it has already been 
made to appear, that this water contains the inflam- 
mable principle and a volatile acid ſpirit. This acid 
is not onely blended with the water, but, in ſome mea- 
ſure, united with the other ſalts, as well as with the 
earth, which, by the means of the acid, is diſſolved 
in the water. By this union, the water becomes a 
ſeeming neuter fluid ; but, as the volatile acid eſcapes 


in the open air, the lixivial parts become predomi- 


nant, and alcaline effects are produced. Upon the ad- 
ding any of theſe mineral acids, the abſorbent earth 
and alcaline ſalts are ſaturated with an heavier acid, 

| G 4 one, 
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one, which has a ſtronger attraction with them, than 
the volatile acid; whence, this is expelled; whileſt theſe! 


take it's place, and form a different combination, as is 
explaned in ſhewing how the acid of ſea ſalt is drove 
from its alcaline baſe, by that of nitre, as both are ex- 
pelled their baſes by the acid of vitriol. See the Ge- 
neral Idea of Salts, & 8 f. and following to $'86. How. 


ever, we mult be cautious not to pronounce any wa- 


ter impregnated with an alcali, upon barely ſeeing an 
ebullition raifed with the concentrated mineral acids, 
eſpecially that of vitriol z becauſe theſe, like the fixed 
alcali, particularly the later, cauſe ſome degree of ef- 
ferveſcence with the ſimpleſt water. 9 

$ 270. But, the natural acid of the waters of Aken 


is not onely more light, more ſubtil and volatile, than 


the artificial mineral acids; but, it excedes even thoſe 
of the vegetable kingdom in theſe qualities; as appears 
by the following experiments 

$ 271. 43. Juices of lemmons, oranges, red and 
white corinths, berberries and the like, cauſe a ſenſible, 
ſmart ebullition, upon dropping into the thermal water 
of the native hear. | 

$ 272. 44- In the cold water, they produce the 
like effect, leſs ſenſibly. And, 4" #6" 
 $ 273. 45. In theevaporated water, ſtill the ſtrong- 
eſt of any of the three. | 5 06 
8 274. 46. The fermented juices and infuſions of 
vegetables, thoſe eſpecially, that have any remarkable 
acidity or tartneſs, produce the like effects in the hot, 
cold and evaporated waters. Cyder, and beer, moſt 
wines, the red and the white wines of France, and 
theſe of Moſel and the Rhine eſpecially. Even the 
ſpirits drawn from theſe fermented liquors, good old 
brandy, for example, all give evident proofs of their 
containg a groſſer acid than that of this water, by 
cauſing an ebullition upon mixing with it; which 2. 
riſes from their attracting the abſorbent and alcaline 
ingredients of the waters, and propelling the more 
ſubtil acid. 5 

8 275 
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3275. 47. After theſe, it would be needleſs to ſay 
that vinegar has the like effect, as it muſt by all be 


this water, which merits attention. 
9 276. 48. Upon dropping twenty drops of deſtil- 
Jed vinegar into an ounce of water, a ſmart, ſtrong 
- ebnllition aroſe, with a ſeeming milkineſs. Upon in- 
ſtilling more, and further agitation, it ſeemed ſatu- 
rated, at about forty drops ; when, with a milky hue, 
it recovered it's original color, that of white wine, or 
white wine vinegar. After ſtanding about twelve hours, 
it appeared full of clouds of a darker color, approach- 
ing to a brown and ſeeming earthy ; leaving the ſu- 
pernatant fluid pellucid and colorleſs. 

9277. 49. In the cold water, there was none ebul- 
lition or commotion perceptible z but, the milkineſs, 
and revivification of let enſued, with the cloudy 
—_— CTR RK RXT 

$ 278. 50. In the evaporated water, there was a 
ſtrong ebullition, eſpecially upon agitation. But, no 
milkineſs, no change of color, no precipitation or 
cloud enſued, even upon long ſtanding. 

$ 279. 51. The like effects were produced, but in 
an inferior degree, with deſtilled vinegar and the wa- 
ters of the ſeveral other baths, that derive their wa- 
ters from the great ſource. 

F 280. 52. In the waters of the ſources of the foun- 
tane and the adjacent baths, the ſame commotion was 
produced with the deſtilled vinegar, as in the preced- 
ing; but, little or no change of color or precipitation. 

$ 281, The contraſt and ebullition, upon mixing 
this fermented vegetable acid with the waters, are ac- 
counted for, as thoſe of other acids with the ſame li- 
quor ; but, the change of color ſeems to me entirely 
to ariſe from the inflammable principle; and the ſub- 
til acid of the vinegar. It is well known to chemiſts, 
that the pureſt fixed alcali, ſuch as in diſſolving im- 


parts no color to the faireſt water, being ſaturated 
| | with 
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with the pureſt and moſt colorleſs deſtilled vinegar 
ts à conſiderable tinge of a brown color: Becauſe, 
| vegetable fixed alcali is hardly, if at all, to be freed 
from the inflammable principle; the mineral alcalj', 
being 8 — N is the 7 why no 
change of co iſes upon ſaturating the ora 
water with this acid. This is further confirined by 
finding, the three waters, which upon other trials, 
appear moſt ſtrongly impregnated with the phlogi. 
ſton o, give a remarkable color with the deftified Vi- 
negar; whileſt theſe, that are found to yield teſt*, | 
give little or none; and thoſe diveſted of their phlo- 
giſton by evaporation *, none at all. 

9 282... By theſe experiments, we ſee the remark- 
able changes wrought in theſe waters, by all the acids, 
as well vegetable, as mineral. In the conffict, raiſed 
upon mixture, all the air of the waters, all their fine, 
ſubtil, exalted ſpirit muſt be expelled, and a new and 
different combination produced. Hence, proper cau- 
tions for diet, and other regulations, are to be drawn: 
For, the operation and effects of the water muſt great- 
ly depend upon the nature of thoſe aliments, or other 
matters, they meet in the firſt es, We have, by 
theſe experiments, ſeen the different changes, that are 
wrought m theſe waters, by alcalies and acids. And, 
till a phyſician can find means of accounting for, or 
at leſt, aſcertaining, the effects, ſuch mixtures muſt 
produce on the human body; he ſhould not preſcribe 
ſuch things to be mixed with the waters or taken dur- 
ing a courſe of them, as muſt work a ſenſible change 
in their nature and operation, I repete this caution 
and the more earneſtly recommend the obſervance of 
it; becauſe, I have frequently known a moſt incon- 
diet preſcribed or admitted, and moſt incohe- 
rent, abſurd medicines directed to be mixed or taken 
with a courſe of theſe and many other mineral waters; 
ſuch as muſt produce effects diametrically oppoſite to the 
natural properties and effects of the waters; and this, for 
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want of ſuch. experiments, as might convey rational 
ideas of them. And thus, the fountanes of life and 
health, are rendered by perverſion, the ſources of death 
and deſtruction ! DOLLS 
$ 283. Let us now enquire what effects the mineral 
alis and metallic ſolutions produce upon mixture 
with theſe waters, in order to give a further idea of 
their conſtituent parts. 
9 284. 53. All the neuter falts, with vegetable al- 
calics and acids, diſſolve and mix, as in ſimple water, 
without making any ſenſible change in the thermal 


Waters. 

$ 285. 54. The mineral neuter ſalts, for the moſt 
art, diſſolve and mix in the like mannner; ſuch as 

Gem, fea ſalt, Borace, ſalt ammoniac ; and ſalt 
peter, whoſe baſis is a fixed, vegetable alcali, united 
with a mineral acid. But, 
9286. 55. Salt ammoniac thrown into the evapo- 
rated water, 1s partly decompoſed ; as appears by an 
urinous ſmell ariſing from two bodies, before mix- 
ture, inodorous. This argues an alcali predomi- 
nant in the waters after evaporation, or the loſs of 
their volatile parts, which kept them neuter, while 
they remaned united in due proportion. But, the 
one having been, in the evaporation, exhaled, the - 
 alcaline parts are left free to act upon the ſalt am- 
moniac; whoſe volatile parts are ſet at liberty by it's 
acid's attracting, and uniting with, the mineral alcali 
in theſe waters. | 

928). 56. A ſolution of alum dropped into the 
new drawn water, cauſes an ebullition, to about the 
thirtieth drop, with a milkey coagulation ; which, 
upon agitation, appeared diffuſed throughout the 
whole liquor, and upon ſtanding eight or ten hours, 
, moſtly, looſely precipitated, of a bright pearl-co- 
or. 
\ 288, 37. The like effects are produced in the 
cold water; but, without any ſenſible ebullition, and 
with a more looſe and imperfect precipitation. 


1. 9 289. 
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-$ 289. 58. In the evaporated, the ebullition ceaſes, 
not, be fore thirty fix drops are added. The milkineſz 
. is rather greater and the ſeparated parts are much 
more ſlowly and looſely depoſited. 

58 250. It has already been obſerved, that alum con- 
fiſts of a peculiar abſorbent earth and the vitriolic 
acid. By theſe experiments, we ſee the water con- 
tains ſomething capable of decompoſing this con- 
crete; to wit, an alcaline ſalt, which we ſhall prove 
to be of the minerat tribe, and which, attracting and 


being attracted by, the vitriolic acid, unites and forms 


another neuter ſalt; to wit, that of Glauber. Here 
then, is a double decompoſition: The fixed acid of 
the alum changes it's terrene, fora ſaline baſe, and in 
the hot water, expels and uſurps the place of it's na- 
tive acid. This, at the ſame time, that it helps to 
clear our ideas of the conſtituent parts of theſe waters, 
fhews what a miſtaken notion it is to attribute alum 
to the compoſition of this water, or to admit it in 
any form to be taken during a courſe of them. The 
reaſon of the coagulum's not being precipitated; as 
well, or as ſoon, in the evaporated, as in the new- 
drawn water, will appear upon conſidering, that the 
medium is rendered thicker, in the evaporated water, 


through which the precipitate is to paſs; whence, it 


muſt, of courſe, more ſlowly ſubſide. This will 
hold good in all precipitations in that liquor : The 
rule in chemiſtry for making the beſt precipitate is 
firſt to dilute well the ſolution ; without which, the 
precipitate will be ſlowly formed, as well as groſs and 
imperfect. 
$ 291. The ſeveral metallic ſolutions give us ſome 
uſeful evidence of truths relative to this ſubject; as 
for example; ö | | 
$ 292. A ſolution. of quickſilver in the acid of 
nitre, if not diluted, will cryſtalliſe. The ſolution 
may be uſed as one of the teſts of waters, upon the 
principles layed down under the general idea of falts; 


and Trials and choice of ſimple water; but, the 


parts which run into cryſtals being diſſolved in - 
tille 
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vlled water, yield ſtill a more ſenſible” teſt, I ſhall 
here” give the effects of each. ' 

6293. 59. The ſolution of quickſilver cauſes dh 
ebullition, as faſt as the drops fall into it, from the 
bottom to the top, as far as about twenty drops to 
an ounce of the newedrawn water. This heavier li- 
quor; whileſt it lyes unmoved at bottom, works none 
other ſenſible change there; but tinges that, through 
which it falls, ſomewhat milkey. Being agitated, 
it contracts a blewiſh, 'milkey-hue all over; but, up- 
on ſtanding a few hours, a pure white precipitate in 
an inconſiderable quantity ſubſides; raving the it 
pernatant liquor clear and pellucid. 

$294. 60. In the cold water, this ſolution” pro- 
duces all the ſame effects; except the ebullition. 
9 295. 61. In the evaporated water, it had all the 
effects in an higher degree, particularly the ebullition, 
which ceaſed not, before thirty drops were added; but, 
the precipitation was more ſlowly and imperfectly 

rformed, as the liquor was rendered thicker and 
he avier by evaporation. 

$ 296. 62. The ſolution of the cryſtals of mercury 
produces other and more ſenſible effects; Pale yellow, 
opac clouds are cauſed by every drop. Theſe quickly 
ſubſide of a muddy lemon color. Over theſe, a ve- 
ry white, tranſparent, light cloud appears. The ſu. 
pernatant liquor retains'a yellowiſh tinge. 

$ 297. 63. In the cold water, nearly the like effects 5 
follow upon the inſtilling this ſolution. The clouds 
rather more pale and bright, and the ſubſidence ſome- 
what more flow. - -_ 

$ 298. 64. But, in the evaporated wathe, the 
clouds and precipitation are more thick and ſudden, 
and of a 1 or milky white; little or no yellowneſs 
remani 

9 299. 65. A ſolution of corroſive ſublimate of 
quickſilver in diſtilled water ſhewed no ſenſible change, 
till about twenty five dropps were inſtilled into an 
Ounce of the thermal water. Then, it appeared more 


milky, than the mixture with the ſolution of quick- 
ſilver 


* 
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filver. In ten or twelve hours, a bright pellicule 
variegated with all the colors, covered the ſurface; a 
the edges of which, the glaſs was coated with a whitiſh 

recipitate. A grumous, or as it were, a granulated 
— 5 precipitate adhered to different parts of the 
ſides; while a yellowiſh, aſh- colored matter fell in 
clouds towards the bottom, leaving the reſt of the li- 
8 300. 66. This experiment ſucceded alike with 
the cold water; the clouds rather paler. 

$ 301. 67. In the evaporated water, the like pro- 
portion of the diſſolved ſublimate, cauſed a much 
more conſiderable milkineſs, than in the hot or cold. 
Upon ſtanding, it ſhewed a fair bright pearl color; 
after which, a pale mother of pearl · colored pellicule 
roſe on the ſurface; where the glaſs was coated white; 
while an inconſiderable quantity of a light, white pre- 
Cipitate fell to the ſides and bottom. 
$ 302. 68. A ſolution of lead in deſtilled vinegar, 

or, of ſuggar of lead in deſtilled water, fiveteen drops 
to an ounce of the thermal waters, turns it at dropp- 
ing of a muddy milkey color. Then, an heavy grey 
or aſh-colored precipitate ſubſided; leaving the liquor 
of a muddy pale brown, or dark aſh-color. Upon 
ſanding ſome hours, an heavy, dull white powder is 
fairly precipitated, leaving the ſupernatant liquor 
quite clear. If the ſolution be dropped in and all ſuf- 
tered to ſubſide without agitation, all appears at firſt 
of a muddy pale brown; and when the precipitation 
is formed, it will ſhew two different colors; to wit, 
a dark aſh or ſlate color, on the upper part, underneath, 
a greyiſh white, | | 

-$ 30g. 69. This ſolution produces ſimilar effects 
on the cold water; exc that the ſeveral precipi- 
rations are conſiderably whiter. So ſenſible is this 
change, that the difference is perceptible between the 
precipitate made inſtantly as the water is drawn from 
it's ſource, and that made with water lying twenty 
ſeconds in a bottle filled and cloſe ſtopped. I dif 
covered this ſurpriſing alteration, partly by * 
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As L repeted all mine expetiments ſeveral” times, ag 
well at the ſource, where I firſt made them, as in 
my chamber in the rot's bath and others; 1 
ſeat my ſervant with a clean empty bottle for water 
to the ſource. He firſt dipped it in and rinced i with 
the water to heat it, then filled the bottle quick as 
poſſible, by immerging it in the ſource ; he corked it 
zz readily, and brought it up ſtairs to my chamber 
in eighteen or twenty ſeconds. Upon dropping the 
ſolution into forme of this, I ſaw ſuch an abatement 
of color, ſuch a whiteneſs, as ſurpriſed and made me 
ſuſpect ſome miſtake. I could not be ſatisfied, till; I 
made che experiments on each together at the ſource z 
firſt on the water juſt taken from the ſource, and then 
upon that, which had been not above eight or ten ſe- 
conds in the cloſe-corked bottle, and ſaw the wonder- 
ful difference and judged whence it aroſe; as I hall 
further explane in it's place. To this, the following 
304. 70. As faſt, as the ſolution is dropped into 
the evaporated water the mixture appears of a bright, 
ſnow-white, all over; and ſoon after, a light and ex- 
ceding white precipitate ſubſides. In fome hours, 
the precipitation is found complete, without any per- - 
ceptible diverſity of color, — 


F 305. 71. A ſolution of ſilver, in the acid of nitre, 
twelve drops to an ounce of the thermal water; every 


drop cauſed a remarkable, thick, white cloud, which 


ſoon after formed a milkey or creme-like coagula- 
tion, and changed color, firſt to a yellow, and after, . 
to a brown then, coaleſced in large grumes or flakes, 
part of which was thrown up by a ſeeming inteſtine 
motion, an ebullition, which could not be planely 
diſtinguiſhed ; becauſe of the opacity of the mixture , 
this floated on the ſurface of a milky or cremy 


white, greatly reſembling creme curdled in bohea 
tea, In a ſhort time, theſe grumes or flakes coale# 
Cing ſubſided ; leaving the ſupernatant liquor like 
muddy beer whea. In about twelve hours, ray 


=. 
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tation is diſtinctly formed; at the bottom, it is White, 
or of a creme color; over that, it is of a pale brown 
or dark aſh- color. The ſupernatant liquor, quite cg. 
lorleſs and bright. i 1150 211 .. axibo! 2 6 

$ 306. 72. In the cold water, all theſe effects, ex- 
cept the inteſtine. motion and dark color of the preci- 
pitation, were produced; all the varieties of color, that 


aroſe, were ſeveral ſhades paler, than thoſe in the new- 


drawn thermal water. And all theſe were wrought 


in the like proportions and upon the ſame principles, 


as ſuch changes appeared with the ſolution of lead in 
the * new- drawn, and ſome time kept waters of the ſame 
bath. 503 191429253 2:5Vv0-961 ng Thi 
8 30%. 73. In the evaporated water, this ſolution 
cauſes a ſudden coagulation with an inteſtine; motion, 
which renders the whole opac. This coagulation is 
very white and ſoon ſubſides in form of a fair white 
precipitate; ſhewing no diſcoloration of the water, but 
a-milkineſs. Upon ſtanding a few hours, the preci- 
pitation was complete, the liquor bright and colorleſs, 
The precipitate was exceding white at the bottom; but 
had a ſhade of aſh-color on the ſides and upon the 
_ part of the precipitate at the bottom of the 
laſs. es EIS. dug. 
0 $ 308. 74. A ſolution of blew vitriol, in deſtilled 
water, at every drop, cauſes a blewiſh, milky cloud 
in the thermal water; by a few, it is rendered opac. 
Upon ſtanding, a pale, verdigriſe- green precipitate 
ſubſides. A 01. sd Bas 0. 
$ 309. 75. It produces the like effects, more ſlow- 

ly, in the cold. m | 1% 
$ 310. 76. In the hot, the like effects more quick- 


ly enſue; but, the precipitation more ſlowly and im- 
Perfectly. 


$ 311.77, A ſolution of green vitriol in deſtilled 


« water, at every drop, renders the thermal water milky 


„ 4 302, 3037 


| 
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and 


and muddy. | Upon ſtanding, it coagulates into little 
ſeeming grumes or clouds of a pale yellow color, 
which afterwards ſubſide and give an ochrous earth. 


5 312. 78. The like effects, but more ſlowly, ſuc- * | 


— 


cede the dropping this ſolution into the cold water. 
96313. 79. In the evaporated, the milkineſs and 
coagulation are quicker and greater; but, the precipi- 
tation, more ſlow and imperfect. wry 
5 314. At the firſt ſight of theſe ſeveral experi- 
ments, it appears, that theſe waters contain ſomething 
capable of decompoſing all the metallic ſolutions in 
acids, This may be done various ways, as by abſor- 
bent earths and alcaline ſalts, in moſt ; as well as by 
the principles of ſulphur, the phlogiſton and the uni- 
weefilacid; as well as by ſea ſalt and it's acid. Till 
then, it be otherwiſe determined, what the nature of 
theſe ſeveral precipitates are, or by what they were 
2 little can be drawn with certainty from the 
e effects of precipitation. But, to give ſome ac- 
count of theſe among other effects, ariſing from the 
mixture of theſe like ſolutions with the thermal waters 
of Aken; we muſt here anticipate, and tell the reader, 
what we ſhall hereafter by experiments prove, that 
- theſe waters contain an earth, of the abſorbent or cal- 
carious kind, a fixed alcali, of the mineral claſs, and 
lea ſalt ; which, together with the volatile acid and 
the phlogiſton, with ſome air, inſeparable from water, 
will be found the conſtituent parts of the bath waters 
of Aken : For, all the urban and ſuburban baths- con- 
ſiſt of the ſame ingredients, differing onely in propor- 
tions. The different ſolid contents of the waters, the 
earth and the ſalts, ſeverally, are capable of precipi- 
tating all manner of metall ſolutions in acids. Sea 
falt and it's acid precipitate ſolutions of lead, quick- 
ſilver and filver in the acid of nitre; the vitriolic acid 
partly does the ſame. And water ſlightly impregna- 
ted with the imflammable principle, as by boiling ſul- 


293, 60. and che following. 5 Ln 
H phur 
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phur or deſtilling hepar ſulphuris, in water; cauſes 
a milkineſs with a ſolution of corrofive ſublimate. 
Here then, each may be thought to act it's re- 
pective part, and in ſome, more than one to concur. 
A double decompoſition is certainly produced in every 
mixture; that is, the union of the metal or metallic 
ſubſtance with it's ſolvent is broken, by the interpoſi- 
tion of * of thoſe bodies in the water, that have 
ſtronger affinity to either, than theſe to one another; 
and as the acids, in theſe ſolutions, more ſtrongly at- 
tract, abſorb and unite with, the terrene or ſaline parts 
of the water, than thoſe with the volatile acid of the 
water; that compoſition, according to our general idea 
of ſalts, muſt be ſpoiled of it's component parts, or 
ſome of them. Let us take a more particular view 
of each apart 


X. The preceding Pbaenomena explaned. 


$ 315. 1. The ſolution of mercury, uſed in 60, 61, 
62. partly diſcharges the water of it's volatile parts, in 
the ebullition raiſed upon mixture; then, gives a fair 
precipitate of mercury; partly from the mineral al. 
cali, and partly from the fea ſalt. This anſwers all the 
purpoſes of ſuch a precipitate. And part of it, that 
owing to the acid of ſea ſalt, may be ſublimed into a 
corroſive ſublimate. 

8 316. 2. The ſolution of the cryſtals of mercury 
in water, Ne 63, 64, 65. containing barely enough 
of the acid to keep the mercury in this ſtate of ſoluti- 
on, cauſes no perceptible ebullition upon mixture with 
the waters. And, as few or none of the more volatile 
parts of the water eſcape ; they, particularly the ful- 
phureous acid, charged with an abſorbent earth *, asl | 
apprehend, give it this yellqy tinge z as I take it's 


The vitriolic acid, charged with any ca'carious earth, cauſes 4 
yellow precipitation with a ſolution of quickfilver in the nitrous 


1 muddinels 
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muddineſs to be derived from the phlogiſton; of which, 


the laſt, N? 65. gives us ſome proof: For, that water 


being in a great meaſure ſpoiled of it's phlogiſtom and 
acid, it cauſes a quicker ſeparation of parts, or a de- 
compoſition z but, with much leſs change of color, 
than either of the preceding. But, the yellowriefs 
may alſo be produced by the ſalts of the water55$ 
438. d. * 4150 

or 317. 3. The ſolution of corroſive ſublimate, No 
66, 67, 68. is partly precipitated by the volatile parts 
of the water, in N 66 and 67, as appears upon mix- 
ture with the condenſed vapor *, partly by the abſor- 
bent earth, combined with the ſalts ; one of which, to 
wit, the alcali, by itſelf, would cauſe a yellow preci- 
pitate, had it been leſs diluted. The phlogiſton here 


ſhews itſelf in the pellicule ; for, thoſe on 66, 67, are 


higher colored than that on 68. Which is prefumed 
to be owing 
modifications and . combinations of which, all colors, 
as well as odors, ariſe. an Appt un of arty 
5 318. 4. — . — 1 70, + 
may be precipitat id, as well as by any o 
22 of the water. All of which con- 
cur in 69 and in 70. But, in 71, the earth and ſalts 
alone are concerned, and of theſe, the alcali chiefly. 
But, in theſe, we have the cleareſt proof of the &x- 
iſtence of the inflammable principle in theſe waters, 
and of it's extreme volatility and ſubtility. We ſee, 
the mixture and the conſequent precipitations ate 
moſt colored and obſcure with the neweſt drawn 
water, and leſs colored and bright in proportion to 
the diſtance of time from the taking up the wa- 
ter, to it's being totally ſpoiled of it's volatile prin- 
ciples by evaporation : For, in the evaporated water, 
the clouds and. precipitate are completely coloriefs, 
perfectly white. The like happens to this water, taken 
up at Aken, and conveyed to London. If care be 
not taken in the filling and ſtopping the battles, ſuch 
as are not quite full here give no more proof of phlo- 
* 6 216. 


H 2 giſton, 


\ 


to that ſubtil principle; from different 


* 
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giſton, by this or any other teſt, than the evaporate 
waters. But, it is proper to note, that though the 
bottles, on which this trial was made, were well cork- 
ed and cemented ; they had not been full. They 
were ſtopped up hot, while the water was in a ſtate 
ZbfrrarefaCtion ; when it cooled, it was more conden. 
ed; and conſequently, occupied a ſmaller ſpace; 
whence, ſome part of each bottle was neceſſarily empty 
of any thing, but air; into this, the ſubtil phlogiſton 
might have eſcaped. Hence, a proper caution. for 
the tranſporting this and all other hot and ſubtil mine. 
ral bath waters may be drawn: The bottles ſhould be 
firſt filled at the ſource, then inſtantly ſtopped and 
layed upon their fides. As ſoon as all are cold, they 
ſhould be ſeverally filled out of ſome one or more of 
"themſelves, then again carefully corked, the neck 
dried and dipped in barely melted cement, then tied 
over with ſoft leather or bladder. By this means, al 
that may be, will be, and none of the volatile parts 
can be otherwiſe, preſerved. . 3 
8 319. Taking this caution, from theſe obſervati- 
ons, I ſent to Aken and had ſome of the water bot- 
-tled and ſecured in this manner, with cement and 2 
bladder. And Thad the ſatisfaction to find, and demon- 
ſtrate to ſeveral curious and judicious gentlemen of our 
faculty and others, that by this means, theſe thermal wa- 
ters were tranſported to London with very little loſs or 
change, more than that of heat. That, which came 
in glaſs bottles, was in much higher pefection, than 
that, which was in ſtone bottles, equally filled and ſtop- 
"ped; which ſhews the extreme ſubtility of this prin- 
ciple. . | p 3 | 
8 220. 5: The ſolution of filver comes here in aid 
of this diſcovery. This ſolution is precipitated by ab- 
ſorbent earths, by alcaline ſalts, by ſea ſalt and it's a- 
cid, as well as by the vitriolic or ſulphureous acid; 3 
ſet forth in ous general idea vf ſalts. The change of 
color to a yellow in the clouds and coagulation ſub- 
ſequent to dropping, in Ne 72, I attribute wa 
1 


UB * 
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phlogiſton ; the white precipitate, to the abſorbent. 
earth and the alcaline ſalt; the late or aſh-colored, to 
the ſea ſalt, which gives, what this is, Luna cor- 


: 


nua. The proof of this appears from the following 
experiments, No 7g, where the colors are ſenſibly di- 
miniſhed, and N'9 74. where no color ariſes; except 
upon the ſubſidence of the two-fold precipitate; which 
muſt be owing, 1. to the dimunition, and 2. to the 
total diſſipation, of the phlogiſton. 10. wal 
8 321. 6 and 7. The ſolutions of copper and iron 
in the blew and green vitriols are precipitated by the 
ſolid contents; that 1s, the terrene and more fixed ſa- 
ine parts of the water onely. And that, upon princi- 
ples before explaned. an 
$ 222. Now then, that the nature of the volatile 
parts of theſe thermal waters, ſuch as the phlogiſton 
and the acid, as well as the ſimple water, in which 
theſe and the fixed parts are found-united or blended, 
are, as I hope, pretty ſatisfactorily explaned, _ 
_ $323. We now procede to inveſtigate the nature of 
the ſolid or fixed contents of the water, and the pro- 
portions, they bear to the fluzd or aqueous parts, as 
well as to each other. 


XI. Of the ſolid contents of the WaTzzs, 


9 324. Theſe fixed parts of the water were ſhewn, 
by their effects, in the preceding iments, with 
various dying ſtuffs, with alcalies and with acids, with 
ſolutions of ſalts, metals, &c. But, theſe alone are 
not ſufficient for the ſatisfactory information of the 
curious and ſtrict enquirer; therefore, it is neceſſary 
to have recourſe to other means of demonſtration. 
9325. As the volatile parts of theſe waters are diſ- 
ſipated, upon ſtanding in the open air, as well as by 
deſtillation and evaporation; we thus obtain the ſolid 
& fixed matters diſſolved in the waters, in one com- 

8 | mon 


10 Of the ſolid Contents in Axzn Warns, 


mon maſs, or ſeparately, by evaporation and cryſtalli. 


ſation. 
§ 326. 1. Theſe waters fed to the air, foon 


loſe ſome portion of their volatile acid and phlogiſton , 
and ſhew a pellicule on the _— which is part of 
the earth of the waters *. proportion, as theſe 
volatile parts are exhaled, in A open air, by deftil. 
lation, or by eva * ſo does the water grow 
milky and turbid and this pellicule increaſe ; till it 
s heavier than the water, ax then ſubſides or 
coates the ſides of the containing veſſel. When the 
water is almoſt exhaled, another Kind of pelheule ap- 
ppt this 1s pellucid and ſaline. If the evaporation 
ſlowly — without ſtirring, this pellicule 
falls in; but will ſoon be ſucceded by a ſecond ; the 
ſecond by a third, and ſo on, till all the humidity be 
exhaled. Then, the ſaline parts are found in laminae, 
ſcales or flakes, one above an other; which made 
ſome idly compare it to the manner of the cryſtallifa- 
tion or coaleſcing of the diuretic ſalt of our diſpenſa- 
tory, whimfically called by ſome writers, from it's 
ance, Terra foliata tartari. Under theſe ſaline 
concretions, the earth of the waters is found, more 


firmly adherent than the ſalts. Thus, the ſolid or 


fixed contents of the water are abtained ; and, as near- 
ly as the matter can be aſcertained, in the following 
proportions, in the different waters. 
$ 327. 2. I took four fmooth ſtone pots, that might 
how about a quart each. I labelled them ſeverally, 
laced them in a fand furnace. I took a certain 
ttle, which I weighed and marked. This held 
event en ounces and an half of any bf the thermal wa- 
ters. With this bottle, I meafured the feveral waters, 


I had ocrafion to evaporate z and having put one of 


my meaſures of the different waters into each of the 
ts, whoſe labels bore the particular name; I proced- 
to W N with all 1 care and caution, 


a 961, ſcraped 


| 
| 
| 
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ſeraped out the fixed contents carefully, and weighed 


them, as exactly, as the beſt apothecary-ſcales and 


weights, 1 I could meet, would admit. 1 repeted theſe 


experiments often, and ſeldom found them exactly. 
. Here, I have ſet down the extreme quantities, 


de ſmalleſt and greateſt, which theſe waters were 


found, upon theſe trials, to yield. They are found 


lable to vary, from innumerable accidents, and do ſo, 
eſpecially in ſmall quantities. But, from theſe, the 
medium may be taken. I avenged, of this mixed re- 


ſiduum, 


from 
From the ſource of the Emperor's 937 es, 
bath, the meaſure of 175 ounces, - 18 


— 


— 
From the Fonmne. in Kke e 312 
wy, [00 a | ö 


fm! 
From that of the New bath, is in 36r (eres 
like quantity, == 


855 
From that of the Roſe bath, = ke 33 
quantity, 8 * 


From the — near Bordſcheit, from | 


on the eaſt ſide of the ſtream of waſte — granes. 
hot water, in like quantity, = 36 


5 328. Finding the other baths . ah more or 
eſs upon one or other of theſe ſaurces, I did not 
think it neceſſary, or ſatisfactory to give each of them 
2 trial apart: Since, from theſe, thoſe may be judged 
of, In this j t, they can not much err, w 

remember, that the nearer the ſource, the hotter, 
theb r or themen 1 and the ſtronger im- 


pregnated 


— — ͥ ͤ ñ U — — - - — — 
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ated with all their ingredients, are all theſe and 
* like waters found. 


9329. Before Thad recourſe to this triethod of —_ 


oration, I 2 to the 1 manner of per- 

orming it at Aken. in iron pots. e it 
- inſert the product of this proceſs, 0 * 
others. 

$ 330. I confeſs, I did not, at firſt view, appre- 
bend, that they had erred, who truſted to the eVapo- 
ration of ſuch waters in iron, as appeared at firſt trials 
if not ſtrictly, nearly neuter, and afterwards alcaline. 
But, experience convinced me of the error. 1 took 
then, a large flat, or ſhallow caſt iron pot, placed it 
over a ſtove with a clear charcoal fire, with ten pound 
eight ounces of water from the ſource of the Empe- 
ror's bath. I proceded to evaporate it ſlowly ; it er- 
hibited the like a es, as the preceding evapo- 


ppearanc 
rations; both loſſed their fetid ſmell in the firſt boiling 
heat, threw up a terrene pellicule, grew milky and 
| 


turbid, let Fall ome earth, which looked, like the 
licule, aſh-colored, while wet, but much whiter, w 
dry. In the proceſs, this pellicule diſappeared and ſub: 
fided. When ſomewhat more than half was exhaled, 
an other pellicule, ſeemingly ſaline, took my lace of 
the firſt, and ſoon after fell in, mid- 
dle, and ſo was gradually ſucced an — 1 un- 
til all the humidity was exhaled. All the dry con 
tents, that could be thus obtained, did not weigh 
above four drachms and twenty four granes. By 
which it appears, a conſiderable loſs is ſuſtained in this 
ſort of evaporation. 

$ 331. But, what furpriſed me moſt in this pro. 
els, was what 1 obſerved from the firſt, though till 
I had made ſtricter examination, could not account 


for; the liquor, when evaporated to about half, began 


to a colored ; Aich er color increaſed, as the hu- 
midity decreaſed, to a pale beer- color, till all moiſture 


Wes ranged, Then it appeared white, 5 
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8 332. This color, I found to have ariſen from a 
ſolution, or rather corroſion, of the iron; which, ar 
frſt view, may ſeem a ſort of paradox; but, will clear 
up, when what may be collected from the preceding 
experiments 1s conſidered ; to wit, that though the wa- 
ter upon every experiment appears either nearly 
neuter, or perfectly alcaline, and conſequently, inca- 
pable of diſſolving or corroding this metal in the ordi- 
nary way; yet, does it's vapor manifeſtly carry with 
it an acid. This then, not the bath water in the ag- 
oregate ſtate, corrodes a portion of the iron above the 
ſurface of the evaporating water; which, trickling, or 
being waſhed in, by ſome of the ſucceding, though 
inſipid, vapor; gives this color to the evaporated wa- 
ter. 
$ 233. Proofs that this was a ſolution of iron are, 
1. The color's being deſtroyed by all, eſpecially the 
mineral, acids. 2. The precipitations, with ſolutions 
of kad and-mercury, are tinged yellow in the upper 
part, which ariſes from the martial earth precipitated. 
3. and laſtly, The water evaporated in clean glaſs or 
ſtoneveſſels never changes it's color from it's firſt grow- 
ing milkey to the laſt. Hereby, we detect the 
errors of thoſe, who evaporate theſe, or indeed any 
other waters, in this manner, and diſcover a mixture 
of iron in the reſiduum of ſuch an evaporation, and 
kence we learn, whence it comes. 2 1 
9 334. Having thus obtained the mixed maſs of 


fixed contents of our waters; it remanes, that we 
examine it and ſhew of what it conſiſts, and the pro- 
portion of each ingredient in the compoſition, reſpec- 
tively. It is compoſed of an earth and two kinds of 
falt, the one fixed, alcalineor lixivial, the other neu- 
ter; to wit, the mineral alcali and fea ſalt. . 
9 335. What ſeparates from the waters upon ſtand- 
Ing 1n the open air z whether that, that flotes on the 
furface, which, from it's ſoft and unctuous feel to the 
touch, has hitherto been looked upon as oily or bitu- 
minous; that, that encruſts the baths, in dy it 
| yes 
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yes long, with a ftoney concretion ; that, that gives 


a milky hue and ſubſides firſt in form of a whit: Ml | 
uh . and afterwards, becomes a black mud; l 
whatever is ſeparated from them by evaporation or def. 0 


tillation, to the abſumption of about half the humidi- 
ty; and whatever is precipitated from them by the ad- 
dition of fixed or volatile alcalies, liquid or concrete; 
are all found, 1. inſoluble in water; conſequently, 
earth. 2. But, retaining more or leſs of the ſalts of 
the water, or the ſalts, by which it was precipitated, 
which are eaſily ſeparated from it by waſhing in deſtil- 
led water. 3. That, which ſeparates upon the bare 
loſs of the volatile acid of the water, as in the open 
air, is the fineſt, or in the moſt ſubtil ſtate of divi- 
ſion ; conſequently feels ſofteſt and ſmootheſt, like 
fuller's earth, with which the territories of the town 
and the neighbourhood abound. Hence, it is always 
found floting on the new drawn baths and other col- 
lections of the cooling waters. Next to this, that 
which is precipitated with diſſolved alcalies is the fineſt, 
2s ĩt alſo is the moſt white. That, which is ſeparated 
by evaporation or deſtillation, is at firſt light and ſubtil; 
but, as the operation procedes, it coaleſces and forms 
ſandy or gritty concretions. 4. All or any of theſe, 
to about three parts in five, diſſolve in the acid of ſea 
ſalt, with an ebullition, and blunt it's acidity, And, 
5. being long in a ſtrong fire calcined, give much white 
calx, or pure lime, in all reſpects. By 4 and 5. it ap- 
you to be partly a calcarious or abſorbent earth 
5, What does not diſſolve or become lime, is ſelenite. 
This ſhews the miſtake of ſome great men, who have 
x, ſome means been led to take things upon hear-ſay, 
BzzcER , and after him Horr MAN, afferts, that the 
waters of Aken depoſite an ochrous earth; the con- 
rary of which is evinced by theſe experiments, as 
n 8 0 ä 0 * 
330. We may judge ot the proportions 
earth bears to any given quantity, of the water, by ie- 
26 61,165. 326. De Therm. Carolin. De Acidulis 
et Thermis. Parts before cited. i 1 
parating 
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parating the ſalts from it, by wathing with pure def- 
tilled water, and rar: os. <b> way I; ro de- 
termine the loſs. 1 
92 5 et 5 — tin, 
duum after ev Io 
Lr 


dase filrating paper, which 1 weighed: and notods 


then decanted the ſolution and paſſed it through the 


filtra ; poured: new hot water õn the reſi- 
3 9 the firſt was paſſed, threw this into 
the ſame paper. I repeted this elutriation or waſhing 
and this filtration, till I found the water was no _ 
iffected in taſte or effects by the refiduum. 

lowly, carefully and perfectly dried the -- oy — 
found it had increaſed in weight ſix granes and an half; 
which may certainly be ounced the ſum total of 
terrene parts in two. Urac s of the reſiduum of the 
firſt evaporation. All the reſt is the ſalt or ſalts of the 
water, which may be feen by cautiouſly evaporating 
the ſolution to a dryneſs. The reſiduum of theſe 
waters, like that of moſt others, of a ſimilar nature, 


2 the waters are quickly or ſlowly evaporated, and 
accerding to the nature of the veſſel, in which the ope- 
ration is performed. This had been done in an iron 
pot; but, that done more ſlowly, and in {tone veſ- 
ſels, gave but five granes of earth, much lighter and 
whiter, from the ſame: rtion. If then apint of 
Aken water contains thirty five granes, which is about 
the medium, of ſolicd matter, it is eaſy to 'ſhew, that 
not much above an eieventh part of it is earth, of the 


nature before explaned 3, the reſt, ſalts ae 


be hereafter explored. 

9338. The waſhings of his timed refcian, thus 
filtrated, gave a clear, colorleſs ley; which, upon eva- 
poraon in a flint ſaucer, threw up a ſaline pellicule ; 


I wok-ofuche pure rel. 


while, I rock a coffin of 


is found to have more earth and leſs ſalt in proportion 


ben partly precipitating, was faconded ty aporber, 25 
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fo on; till it was all reduced to an he 
Then, I broke, mixed and ſtirred with a little 
. glaſs ſpathula together, till all became a perfect gry 
powder; by which it loſſed a grane or two of the 
weight it ſhould have had; for, of this very dry ſalt, 
F had but one drachm two ſcruples and twelve granes; 
the reft being waſted in the opera | 


uon. . 
a. This falt was very ſoluble, requiring but little 
more than an equal weight of pure water to diſſolve 
it. Upon throwing it into deſtilled water, a ſman 
ebullition enſues, as upon throwing in dry alcaline 
d. It cauſes an ebullition with all acids; and with 
the concentrated or ſtrong acids of nitre and vitricl, 
1 copious white fumes like ſea ſalt, or rather 


c. It changes ſirup of violets inſtantly to a bright 
green. Waſhed with three different portions of wa- 
—_— laſt, as well as the firſt, produces the fame 
d. It precipitates all the metallic ſolutions ;- and 
with that of corroſive ſublimate, forms a fuſcous or 
orange colored precipitation; and with a folution of 
mercury in acid of nitre, a pale, lemon colored ma. 
giſtery ſubſides. p | Ra. . 

e. i d ſalt ammoniac, as fixed alcalies 
do; and, in the reſiduum, uniting with the acid of 
falt, gives true ſea ſalt. If otherwiſe ſuturated with 
the marine acid, it produces the like effect. 

f. Saturated with the nitrous acid, it gives by deſ- 
tillation the acid of ſalt, with ſome of the acid of ni- 
tre, conſtituting therewith an Aqua Regia. 
g. Saturated with the vitriolic acid, by deſtillation, i 
yields the marine acid and the reſiduum gives pure 
Glauber's ſalt. If the ſolution. or ley of the thermal 


ſalt be but ſaturated; by evaporation, it yields ſome 


Glauber's ſalt and ſome ſea ſalt. $53 
h. It cryſtalliſes much in. the ſame manner, as ſea 
{ale does; but, runs! more into the N form 91 


of dry laminae 
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cryſtals of ſoda or kelp ; with which, it ſeems to hold 
great affinity. The preceding experiments prove 
this: For, ſoda, which conſiſts of ſea ſalt and the mi- 
neral alcali, whoſe union is hardly ever to be perfectly 
broken, ſo far as to ſhew each in it's proper form and 
proportion apart; produces much the ſame effects wich 
2 except the colored precipitations in the mercu- 
rial ſolutions, which are not of fo high a tinge with 
ſoda, as with this thermal falt z which contains more. 
fixed alcali, than the generality of kelp. In this re- 
ſpect alſo, ſoda and our thermal ſalt are analogous ; that 
the alcali and marine ſalt are in effect inſeparable in 
$ 239. Hence then, we ſee, that about a pint; or the 
quantity aſcertained by the weight of ſeventeen ounces 
and an half, of theſe thermal waters yields, upon a 
medium, thirty five granes of ſolid contents, of which 
an inconſiderable fraction above three granes is an ab- 
ſorbent or calcarious earth, with about three fiveths, 
ſelenite; and ſome what above thirty one granes of a 
mixed ſalt, partly fixed and lixivial, the pure mineral 
alcali, partly muriatic or true ſea ſalt; bearing great 
analogy to that uſeful ingredient in glaſs, ſope, &c. 
called ſoda or kelp; and with that correſponding, in 
its ſweetening, reſolvent, deterſive, aperitive, deobſtru- 
ent, diuretic and lithontriptic or ſtone- breaking qualities. 

$ 340. By the preceding experiments and obſerva- 
tions, I apprehend it is now made evident to _ 
intelligent reader, that theſe celebrated baths confi 
of ſimple water charged with a volatile, mineral acid, 
and impregnated with phlogiſton ; contrary to the re- 
ceived notions of STAHL and other philoſophic che- 
miſts; who deny this principle's — ever ſenſibly 
united with water, in this manner. If it were poſſi- 
ble to aſcertain the proportion of ſulphur ariſing from 
any given quantity of this water, the proportions, 
theſe principles bear, might be demonſtrated z as there 
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Animadverſ. Exp. & Obſerv. 
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ae ſiveteen parts of the acid to one of the phl 
requiſite to conſtitute the concrete, called 4 
brimſtone. But, as the one can not be known, { 
the other can not be ſhewn, with certainty. Theſ: 
make three of the conſtituent parts of Aken baths, The 
fourth appears to be calcarious earth, with ſelenite, 
_ which ſeparates, as the volatile acid eſcapes; the fiveth is 
.the mineral alcali, and the ſixth, ſea ſalt; to which, a large 
. of air is always to be added. Theſe are found 
nn different proportions, as before obſerved, in all the 
baths of the city and fuburbs of Aken. Upon all theſ 
trials, it appears, that there is no aftual f folution of 
fulphur 1 in theſe waters. Had there been ſulphur 
ſubſtantially diſſolved in them, as moſt conclude to be 
EE Rad en of this like ſmell; it 


ny have appeared. upon the addition of acids a 
r ren. 7 ny as there is no ſuch ap 


"ance, the Jong prev aling notion, of actual flpbr 
all waters with the ſmell 
ill founded. Let us next enquire how this extraord- 


8 * e ny: be MR 


x. Of the bet and 2 if beat in th and oller 


© conf r 
3. 


p 8 341. "An ben is the great agent, by: which this 
competitive in produced, as 1 of it's com- 
ponent parts, the giving a rational idea how this and 
other Baths become thus heated and impregnated, 
muſt I judge, be ſatisfactory to all thoſe, that have 
not had leiſure or opportunity of . into the 
curious, but difficult, diſquiſition. | 
59 342. As I have hitherto endeavored at as much 
brevity, as was conſiftent with perſpicuity, I have pur- 
poſely avoided all direct controverſies ; contenting my- 
ſelf, and I hope ſatisfying the readers, with laying 
down truths, without always pointing out where or in 
what mine opinion coincided with, or differed from, 


that of others; except in ſome glari ng inſtances, not 
. to 


of putrid eggs, mu 24 
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tobe omitted with Juſtice or propriety. To purſue the 
ſame plan in the ſequel, I judge it proper barely to 
glance in a general manner at the variety of falſe no- 
tions concei ved and propagated about the cauſe of 
heat in baths: For, many of them are too abſurd, 
too ridiculous, to level a regular argument at them; 
few or none of them, are of importance or — 


enough to require much time or paper to 
them; and to encounter them all formally, would be 
an endlefs, as well as a trivial, undertaking.  —_ 
9 343. The firſt notion of the cauſe of the heat of 
baths ſt ems to have been furniſhed by the places, in 
which they were firſt diſcovered and are fince com- 
monly found: Theſe are obſerved to be where ſul- 
phur or bitumen or foffil coal abounds. Hence, it 
was concluded, that where ſuch,plenty of fewel was 
diſcovered, and that near a bath, they could not be 
at a Joſs ro conceive how theſe combuſtibles may catch 
fire and burn in caverns in the earth, fo asto hear the 
adjoining foil, and of courſe, the neighbouring 
ſprings. This was ſtarted by EurrpocrEs, as SE- 
xxca records. This firſt ſage, in all ſucceding ages, 
found many followers among philofophers, phy fici- 
ans and poets. Among the chief of the firſt and fe- 
cond claſſes were AR1$TOTEL, VITRUVIUS, AGRI- 
cola, CarsaLepinus, Baccius, Farrorrus and 
Knchzk. 0 8 
9344. This, may poſſibly prove none irrational 
method of accounting for baths in the vicinity of 
Volcanos; as about the burning mountanes of Aetna, 
Veſſuvius, Hecla and the like; whoſe actual fires, by 
the very apertures of the irruptions, prove, they want 
none of the air or ventilation ſo neceſſary, that with- 
out it, flame or fire can not ſubſiſt. Bur, how 1s it to 
explane the heat of thoſe baths, which are found To 
remote from any irruption of fire or ſmoak from the 
earth, that nothing like it has ever been known with- 


* Natur. Quaeſt. lib. ii. c. 24. 


in 
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in hundreds of miles of it? Or, as here in Britain, 


where we have variety of hot natural baths, without 
ever having had any other proof of ſubterranean fire 
or heat of any kind ? He muſt be an abſolute ſtranger 
to the nature of fire, who does not know, that it can 
no where actually ſubſiſt without a free intercourſe 
with the air; which, while it ſupplies it with other re- 
quilites, gives vent to it's fumes or ſmoak. An ac. 
ual fire under, to produce any ſenſible effect above, 
ground, muſt undoubtedly have flews or funnels, for 
this purpoſe, which is rarely found to be the caſe any 
Where, except adjoining or near the burning moun- 
tanes before mentioned or ſuch others. | 
8 345. But, the aſſerters of this notion were at z 
.loſs to make out how their fewel was to take fire at 
firſt, before they could, even in their heated imagina- 
tions, ſet it burning. In this, they ſeem to be but 
lamely helped out by * ſuch as aſſert, that ſubterranean 
caverns replete with ſulphur, having the waves of the 
ſea drove by the fury of the winds againſt that com- 
buſtible, may be ſet on fire. Who knows not, that 
though ſulphur may, by the attrition of two hard bo- 
dies, be ſet on fire; yet, even there, it's catching 
fire may for ever be impeded by keeping it wet with 
any water? However abſurd this may now appear, it 
was once the prevaling opinion of philoſophers, 4 
well as poets; and continued ſo, whileſt the multi- 
tude gave fiction the ſanction of authority; and this 
authority thus once eſtabliſhed and promulged took 
place of unexplored truths. | 
$ 346. Much of a piece with theſe notions, is that 
of an immenſe quantity of fire placed by fruitful 
brains in a great cavern in the center of the earth; 
thence ſuppoſed to be the cauſe of all ſubterranean 13 
of the origine of ſprings, cold as well as hot, and o 
the production of medicated waters in general. 
this, the revered Father KIxcRHER framed many ele- 


* ALDRO VAN Dus in muſ. iii. c. 13. b Mund. Subtetr. 
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- gant phyſical romances, with equal truth perhaps, 

with any hiſtories, we have of the moon. Yer; he did 
not want followers,” of which 'Blondel *, the princi- 
pal writer on Aken waters, was one. Neither has this 
fiction been put in a better light by Burnet , however 
he labors the point: For, as deep as men have in all 
ages, eſpecially in this, delved into the bowels of the 
earth, no proof, no veſtiges of any thing like this: cen- 
tral heat has ever yet been diſcovered. On the con- 
trary, where there is not ſome actual fire or heat 
from other cauſes generated, all deep, ſubterraneous 
places are found of an equal temperature, as to heat 
and cold, in all the different ſeaſons of the year. And 
yet, theſe two gentlemen, eſpecially the former, have 
talked as familiarly and confidently of ſuch'an heat 
and the works thereby performed, as if they actually 
had been eye witneſſes of the fact and it's ſeveral opera- 
tions. 121 Fine 
$ 347. To ſave the trouble of difficult and teadi 
ous enquiries, Paracelſus invented a ſnort method of 
accounting for the heat of baths; as others did for 
the heat of the blood of man and other animals. This 
they called innate; abſurdly judging, that the author of 
nature, from the beginning, created certain waters, as well 
as certain animal juices, actually hot, as he did ſome of 
the former, cold. But, it is eaſy to ſee, that if the al- 
mighty had thus infixed this character upon them, 
they could never cool; the contrary of which, is daily 
diſcovered: For, all theſe ſuppoſed innately heated 
fluids, as ſoon as drawn from the ſources, or remov- 
ed from the true cauſes of their heat, are cooled to 
the temperature of the air, ſoil, or other bodies, 
with which they come into contact. 20 BY. 

$ 348. This conceit ſtood it's ground no longer 
than men remaned ignorant of experimental philoſo- 
Phy. As this gained ground, theſe wild fiftions va- 


Therm. Aquiſgr. et 3 Elucid. Theory 1 
niſhed, 
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niſhed, as darkneſs is diſpelled by light. I wiſh it 
could be ſayed, that an abuſe of this moſt uſeful ſci. 
ence did not hurry men into other extremes. But, no 
ſooner - was it obſerved, that certain bodies, being 
mixed with others, as quick lime with-water, certain 
acids with waters, oils, metals and other mineral bo- 
dies, as well as with abſorbent earths and alcaline 
ſalts ; produced heat, and in ſome actual fire; than 
men, who choſe to account for all the phaenomena 
in nature, by their miſtaken notions of chemiſtry , 
judged, and boldly aſſerted, that the heat of thermal 
waters was occaſioned by ſuch incongruous mixtures, 
as nature never created in the bowels of the carth. 

& 349. If the mixtures, producing theſe effects, 
could be demonſtrated any where in nature, the 
weight of theſe like arguments might be eaſily con- 
ceived. If for example, the white terrene matter, 
which Dr. MAR A hit upon in riding about Bath; 
which he found at once to heat and to impregnate wa- 
ter, and which he looked upon to be the origine of 
the heat of theſe waters, could be found there or any 
where elſe in nature, we might give ſome credit to 
his notion. But, his ſtructure appeared to have been 
but ly founded, and conſequently muſt have ſud- 
denly fallen, when it was diſcovered, that this ſame 
igniferous matter was but a child of art, a creature 
of fire, never yet known in nature, even a piece of 
lime fallen from ſome builder's cart. This ſuperficial 
naturalift leaped at this proof of the opinion of Dꝛ- 
MOCRITUsS, which he had embraced. This old fage 
looked upon baths to have contracted their heat from 
ſubterranean lime ; which certainly can not be pro- 
duced there without ſubterranean fire, the notion. of 
which is now juſtly exploded. But, if we ſuppoſe 
fire, to burn the lime, what need we have recourle to 
a ſecundary cauſe for heating the waters? 


* Fpiſtol. ad D. Bryam, de Aq. ſeu Thermis Bathon. cited by 
BzxGrs. p. 48. 
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$ 350. Not much more conſonant to reaſon or 
truth, are the ſentiments of thoſe, who attribute the 
heat of baths to certain acid ſpirits or exhalations, 
which they deduce from vitriol, ſulphur or any thing 
elſe; and with which, they ſay, though they can not tell 
how, waters are impregnated in the bowels of the 
earth; ſo as to render them capable of acting upon 
ſulphureous and bituminous bodies, upon iron ores, 

orbent earths or alcaline ſalts, and, in the conflict, 
cauſing efferveſcence and ſolution: In the ſame man- 
ner, as in chemiſtry we ſee the ſtrong acid of vitriol 
with water, which produces heat, as it does that and 
cauſes a ſolution of filings of iron, alcaline ſalts, 
&c. or, as Bokichius taught and SLAR RB, 
HorrMAN and HomBtrG © further illuſtrated ; it is 
known that the ſtrong acid of nitre, with eſſential and 
other oils mixed, will cauſe heat, fumes and actual 
fire and flame; or as antimony, and it's regulus, biſ- 
muth, tin, &c. mixed with corroſive ſublimate of 
mercury, or as theſe and various other metallic bo- 
dies, with other concentrated mineral acids, excite 
heat and ſuffer diſſolution. | 

$ 351. Yet, ſuch are the opinions embraced by M. 
Rochas, who wrote on mineral waters in the year 
1635. by Blondel, before cited, and by Pierce *, 
Guidott , Oliver * and others of our country. Theſe 
will all appear ſo many romantic amuſements to raiſe 
the admiration of the readers, rather than to ſatisfy 
their curioſities, when it is conſidered, that none of 
theſe acids are ever found in nature; except that of 
vitriol, and this never in ſo concentrated and liquid 
a (tate, as to mix with water or any other fluid with 
ſuch commotion, as to occaſion heat. This then, is 
but a groundleſs hypotheſis, and every concluſion, 
drawn from it, muſt of courſe be falſe. But, ſuppoſ- 


* AR. Hafo. P. 1. N. 71. e Philoſ..Tranſ. for Sept. and Oct: 
1694. © Obſerv. Fhyl. chym. - * Mem. de Facad. roy. des 
Sciences. © Mem. of Bath Waters. De Therm. Britan. 
* Pradgcal Diſſert. on Bath- waters. 
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ing this to be the real cauſe, how will theſe philoſo- 

hers. be, from their ſyſtem, able to account for the 
| — of various baths, whoſe waters are found void of 
all theſe heterogene mixtures, as ſet forth in Part J. 
$ 511. as alſo in this, § 376. 

$ 352. Of all the conjectures relative to the cauſe of 
heat in baths, that of Lzmzxy *, for explaning ſub. 
terranean fires, volcanos, earth quakes and the heat 
of baths, comes neareſt the truth, and has therefore 
not onely furniſhed many with arguments for this 
purpoſe, but has taught ſome to conclude, that the 
- waters were, at the ſame time, heated in this manner, 
and impregnated with ſulphur *. LIMERV's hypo- 
theſis is founded on the method of diſſolving iron, by 
mixing it in filings with an equal weight of flowers 
of ſulphur and kneading them together into a ſtiff 
paſte with water. The reſult of which is this; the 
maſs, in leſs than an hour, grows firſt warm, then hot; 
whereupon it cracks, fumes, exhales a ſubtil inflam- 
mable vapor, and ſoon after catches actual fire and 
flame, and continues thus to burn, till all, that is 
combuſtible, is conſumed, and the iron is corroded 
into a dark brown calx; which, by further calcina- 
tion in a reverberatory fire, becomes a brighter 
brown or red powder, called crocus martis aperiens; 
Opening ſaffron of iron. 

$ 353. This author and his followers might have 
avoided deceiving themſelves and others, had they 
but conſidered the conſtituent parts of ſulphur, their 
affinity and firm connection, and had known the dif- 
ference between entire ſulphur and that concrete once 
ſet on fire, together with the difference bet wixt iron 
and it's ores; ſince it is notorious, that the former 
never parts with it's acid, which makes fiveteen parts 
in ſixteen of it's compoſition, by any means, till it's 
inflammable parts, which, make but one ſixteenth, 
are deſtroyed by fire; except in ſolutions with alca- 
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lies; from whence the phlogiſton is apt to fly off, 
leaving the acid and the alcali united. As to the la- 
ter, to wit, iron, it is well known to be ſoluble in all, 
even the ſlighteſt, acids; that reduced to filings and 
mixed with any of them, even with rain water or dew, 
it will be corroded and heated. It is then eaſy to con- 
ceive how the acid in the ſulphur, with the help of the 
water, attacks and heats the iron in this form; how 
that heat diſſipates or by burning conſumes the inflam- 
mable part; whence, a more effectual ſolution or cor- 
roſion of the iron is produced, as the ſulphur is thus 
effectually decompoſed. | | 
$354. But, that this can not be analogous to the 
method, by which baths are produced in nature, and 
though it had, that waters can not thus be impregnat- 
ed with ſulphur, according to the notion of theſe gen- 
tlemen, and their followers, muſt be obvious from the 
following conſiderations ; 5 
$ 355. 1, In the firſt place, iron is not, in the metal- 
lie form, produced by nature. And, though it were, 
it is not to be imagined, that it can be produced thus 
mixed with ſulphur. Nor is it to be conceived how 
ſuch a mixture as this ſhould be made in the bowels 
of the earth, or being there made, how it ſhould be 
ſupplied regularly for many centuries, ſo as to keep 
up an equal and uniform heat in baths. | 
$ 356.. 2. If it be imagined, that ſulphur may be 
thus mixed with the iron ore or mine, and being mix- 
ed would thus be diſſolved by the acid of ſulphur, it 
will involve the favorers of ſuch opinions in greater 
perplexities and abſurdities : For, all the chemiſts and 
naturaliſts, that have examined theſe matters, are a- 
greed, that though iron, when once by art extracted 
from its ores, be as ſoluble as above mentioned; yet, 
the iron ores, even thoſe, that are ſo rich as. to be 
| ſtrongly attracted by the magnet, are not found ſolu- 
le in any, not even in the ſharpeſt, acids. 
$ 357. 3. But, let us indulge theſe philoſophers a 


while, in ſuppoſing, that actual iron, even reduced 
| 27 for 
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for their purpoſe: to filings, and knead into a paſte 


with ſulphur and water, is found in the bowels of the 


earth; or, that the ores of iron, like the pure metal, 
may be wrought upon by brimſtone, in the manner 


above recited ; let us hear how they imagine the reſi- 


duum of the burned compoſition will give a ſulphure- 
ous water ?—The mixture of iron and ſulphur, unleſs 
ſet on fire, ſuffers but little change ; the ſulphur is 
not then ſoluble in water ; nor the iron, more than ir 
was without the brimſtone. It can not then give a 
water charged with ſulphur. But, the mixture being 
once ſet on fire, is not eaſily extinguiſhed, till the ſul- 
phur is decompoſed, it's phlogiſton conſumed by fire, 
and it's acid united to the iron, With what then will 
this maſs be able to impregnate water? With a ſoluti- 
on of iron, martial vitriol; and it is not poſſible, it 


ſhould charge it with any thing elſe. Thus, theſe er- 
roneous notions need onely to be expoſed, to be cor- 


rected. | 
$ 358. Having then, with all poſſible brevity, layed 
open the fallacy of theſe opinions ; I now procede to 
explane the juſt cauſe of heat in Baths. And this, I ap- 
prehend to be a burning or ignited Pyrite. | 
8 359. Several have curſorily touched upon this 
cauſe ; but none before Bzxcer, within my know- 
ledge, has given it the requiſite illuſtration z though 
few, if any of the naturaliſts, ancient or modern, can 
be found ignorant of the plenty, in which this mineral 
has been, and now is, almoſt every where diſcovered, 
or of it's principal qualities or effects. The firſt, that 
I find, who aſſerted the Pyrite to be one of the cauſes 
of the heat of baths, is our great LisTer *; but, 
though he well knew the properties of that mineral; 
yet, in this operation, he confounds it with the lime- 
one; without which, in a condition inconceivable to 
me; to wir, ting, he imagines the pyrite infut- 
ficient to ſuccede. But, let us firſt determine what is 


* De font, medicatis Angliae. 
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to be underſtood by the word Pyrite, and then ſhew 
how the effects, here apprehended, may thereby be pro- 
duced. | wy” W 
8 360. This mineral was known to the Greeks*, 
by the name of Aber rvpires, lythos pyrites; and to the 
Latins, by a name borrowed from thoſe; to wit, La- 
pis pyrites or pyrita. The Arabians knew it by the 
appellations, Hager al, Alruſenai and Marchaſita ; 
which later, with ſome corruption is retained by ſome 
writers in the modern languages. It is likewiſe by 
ſome called, Igniarius, Ignifer and Lapis Lucis ; from 
the greek idiom, which ſignifies fire-ſtone ; either from 
this mineral's producing fire, when expoſed to the 
air and wet, or it's aptitude to give fire by friction or 
percuſſion, with itſelf on any equally hard body. 

$ 361. Great pains have been taken to reduce theſe 
minerals to certain diſtinguiſhing claſſes ; but, to little 
purpoſe, from the infinite diverſity, which may be 
looked upon as fo many ſportings of nature, in the 
formation of theſe productions. It is impoſſible to de- 
termine the ſhape or ſize, the color or conſiſtency, 
nor even to aſcertain the place of growth of the Py- 
rite. It is found ofteneſt tending to a round, con- 
globate or conglomerate form; that is, when it is 
made of one, or of more ſpherical or ſpheroid lumps 
united; but, it is often found made up of broken 
ſquare and other irregular figures; to ſay nothing 
of the various ſhell fiſhes and. other bodies, we find 
mineraliſed with pyrite. It's color is ſometimes uni- 
form and ſometimes compoſed of all the colors in 
different proportions. . We find Pyrites, white, grey, 
aſh-colored, fllyet-colored, gold-colored, copper-co- 
lored, braſs-cofoted, lead - colored, iron-colored, and 
of different ſhades and mixtures of green, blew, red 
and black ; but, always vened with ſome metallic 
appearance; whence, they were by AvicEnne at- 
tempted to be claſſed, from their reſemblances of theſe 
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metals, into gold, ſilver, copper and iron pyrites, 
Which proves, he knew more of this matter, than 
either the Greeks or Latins, who mention but 
that, which contains copper onely. The conſiſtency 
of this mineral is likewiſe various. It is found of. 
ten porous, ſpongy and hollow ; but moſtly ſo com- 

act, ſolid and ponderous, as with this and it's metal. 
Fe ſplendor, to make the ignorant often miſtake it for 
a rich mine or an actual metal, Ir's place of growth 
is as uncertain ; It is often found in immenſe great 
venes or huge maſſes; of which alone, whole moun. 
tains are compoſed ; and there is hardly any mine, of 
what kind ſoever, free from pyrite. It is found in 
marſhy ground and in clay; and often in dry, rocky 
and ſandy hills. It is moſtly compoſed of iron and 
ſulphur ; but it is often impregnated with various o- 
ther metals and metallics, and with cobalt or arſenic, 
with antimony, biſmuth, &c. and with the alum mi- 
neral; and never free from earthy or ſtoney matter of 
one kind or other. It is found in plenty in and 2. 
bout coal mines ; where nothing is more injurious to 
the miners; ſince from this, in theſe, as well as other, 
mines, thoſe deſtructive exhalations, called Damps, 
thoſe of the inflammable kind eſpecially, generally, it 
not ſolely, procede, The particular kind of pyrites 
known about Aken, I have pointed qut before, $ 73. 2. 

$ 362. Having given this general idea of the Py- 
Tite, it remanes, that we ſhew in what manner it is 
capable of producing heat under, or above, ground; 
in which, it will not be difficult to make this mineral 
appear, not onely the. cauſe of all ſubterranean heat 
and fire, with all their conſequences, whether dread- 
ful or deſireable; but even of the meteoric or atmo- 
ſpheric Lights, corruſcations and fires. | 

$ 363. The fiery quality of the pyrite ſeems to 
have been in part known in the earlieſt ages of natural 
hiſtory. DioscokipEs“ makes the choice of the py- 
rite conſiſt in a gold color and readily ſtriking fire. 
And Priny® tells us it derives it's name from it's being 
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full of fire. And again ſpeaks of an hard black 
ſtone, which burns the hands upon preſſing it; by. 
which, it muſt be preſumed, he meaned a pyrite ; as 
St. Auguſtine * muſt have done, where he ſpeaks of a 
Perſian ſtone, which held and cloſely preſſed in the 
hand burns it. And St. Iſidore gives the ſame qua- 
Jities with PLINY. «ol 

$ 364- After this, the well known experiments of 
extracting ſulphur, vitriol and alum from the pyrite, 
will ſerve to illuſtrate our proofs. 2 

$ 365. It has been obſerved, that the pyrite in ge- 
neral conſiſts of iron and ſulphur. Hence, it is found 
ſo extremely combuſtible, as not onely to give fire 
upon percuſſion or friction with hard bodies; but from 
humidity, with air, to grow hot and continue ſo for-: a 
long time; or if it be very replete with ſulphur, to 
catch actual fire and burn with force proportioned. to 
the quantity of fewel and the circumſtances of the 
place wherein it is ſet on fire. This is well known to 
the workers in alum and vitriol, all the world over, as 
well as here in Britain: Theſe artleſs operators do but 
expoſe this mineral to the air and rains, in heaps, up- 
on a pavement ſo conſtructed, as to direct the waſh- 
ings into proper receptacles. In theſe heaps, they are 
found to heat, ſometimes to take fire and moulder in- 
to duſt ; which by elixiviation gives the ſalts required; 
the inflammable principle being diſſipated or conſumed 
in the operation. Where there is more ſulphur in the 
pyrite, than is neceſſary for the production of vitriol, 
and not enough to make it worth the extracting, they 
pile up this mineral in great heaps, like brick-kilns. 
There, it will grow hot in time, catch fire and burn, a 
long time; but, to expedite it's conſumption, they ſome- 
times, with fewel, heat the lower part of the heap; which 
is ſo communicated to the reſt, as to make a volcano, 
which holds often for weeks, even months, on fire. 
Where the ſulphur is found ſo abundantin the pyrite, as to 
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make it worth the labor, it is extracted by liquefaction 
or a kind of deſtillation, and ſometimes by ſublimation 
After which extraction, the reſiduum, containing 
chiefly the terrene and metallic parts of the pyrite, 
with ſome portion of the acid of the ſulphur, decom. 
poſed in the operation, is expoſed as the former to the 
open air; where it acquires new heat, which it holds, 
till all the remaning ſulphur is conſumed and all the 
Iron or the aluminous earth diſſolved in it's acid; whence 
martial vitriol, common green copperoſe or alum i; 
produced. Thus, the pyrite is analyſed. By which it 
appears to be compoſed of ſulphur, a metallic earth, 
chiefly martial, ſometimes with a lIimo-cretaceous earth, 
which yields alum, and always with more or leſs ſtone, 
fand or common earth united. Hence, it may well be 
looked upon as an iron ore; that is, iron not barely 
mixed, but mineralifed, with ſulphur. 

8 366. If then it be found, that the pyrite is capa- 
ble of thus catching and holding fire ſpontaneouſly, a- 
bove ground ; we need but give it the requilites, 
where it is naturally found, under ground, and we are 
to look for the like effects; particularly, a ſlower con- 


ſumption of the materials, with conſequently a longer 


duration and greater equality and uniformity of heat. 
§ 367. The pyrite is known to be the miners bane, 
whereſoever it abounds. Wherever it is by any means 
heated, it exhales a ſubtil, rare acid vapor, that rend- 
ers the air incapable of miniſtring it's office ſo neceſ- 
in ſuſtaining life or lame. This is ſometimes ſo 
charged with phlogiſton, as to be extremely inflam- 
mable and to burn with inextinguiſhable fury and hor- 
rible exploſion, if in any confined place, as pits or ca- 
verns ; or if above ground, to give a conſtant lucid 
flame, while it can be ſupplied with matter. The in- 
genious engineer of our White-haven coal-mines has 
converted this moſt noxious inflammable vapor to 4 
very uſeful purpoſe : For, giving it vent from the pits 
by proper funnels, and ſetting it on fire at it's exit on 


the outſide; it continues there inceſſantly _— 
night 


FR 


* 
of the Heat and Cauſes of Heat, in Ax Ex War ERS. 123 
night and day. And thus, while it's extending itſelf 
within, to the deſtruction of the mine and the miners, 
ö prevented; it is, by this means, conſumed without, 
and made to enlighten the harbor for the uſe of our 
navigation z for which it proves a moſt effectual light- 
ouſe. pt WOE 
N 1368. It has before been obſerved, that the pyrite 
chounds univerſally. We can enter but a ſmall depth 
into the bowels of the earth in any country, whoſe 
natural hiſtory we know, without meeting more or 
es of this mineral; that particularly, which contains 
that moſt valuable of metals, iron; which, from it's 
utility to his creatures, the wiſe author of nature 
has providentially moſt plentifully diſpenſed through- 
out his terreſtrial creations. Of this, we find, in many 
places, ſolitary glebes, in moſt quarries and ſand pits. 
Foſſil ſhells, in many parts of our iſlands, are found 
mineraliſed with pyrite. Thus, we find immenſe quan- 
tities of Cornua ammonis, called Snake-ſtones by our 
ruſtics, together with various other ſhell-fiſhes, in the 
ile of Wighte ; in other places, the Echinus, or ſea- 
urchin or hedge-hog; and kinds of crabs are found 
thus mineraliſed z as in the iſland of Sheppey. And 
in the ſand-pits about Woolwych, there are ſeveral 
ſmall bivalve ſhells of different kinds found entire and 
far, withoutſide; but, within, filled with compact 
and ſhining. pyrite. 1 
9369. al our mines contain more or leſs pyrite, 
in or about them. Happily, they have not yet burſt 
out into actual fire; unleſs in ſome odd parcels of 
coals after being raiſed out of the ay) which have 
ſometimes been found ſet on fire, by the abundance 
of pyrite in them. All the mines, we know of in 
1 contain more or leſs of the pyrite; but, in ma- 
m, they are ſo abundant, as to prevent their being 
wrought with ſafety. And the dreadful conflagrations 
of Hecla, Ztna, Veſſuvius, &c.. with all their con- 
ſequences, are demonſtrably occaſioned by the ignition 
ad combuſtion of pyrites. 


§ 370. 
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8 370. All the mines, of which we have any a0. 
count, in which little or no pyrite is found, however 
deep they may be, are always found, in hot, as wel 
as cold ſeaſons and climates, of a very conſtant, equi 
temperature. And all the deep mines, that are found 
remarkably hot in any ſeaſon or climate, are obſeryed 
Gs abound with pyrite, whence alone they derive their 
cat. | | 
$ 371. The extraordinary heat of mines was ob- 
ſerved by GALEN in thoſe of the iſland of Cyprus. 
There, large quantities of vitriol were, then and in 
ſucceding ages, made ; which is moſt evident proof of 
the heat, as well as the vitriol's, being produced by 
Nntes. ; ; 
$ 372. In our days, as well as in earlier ages, man 
mines differently heated, from tollerable to intollerable, 
have been diſcovered in many parts of Bohemia and 
Germany. All the curious, that have viſited theſe 
mines, find them to abound in pyrite ; which ſhey 
themſelves in ſome places, where newly ſtripped of 
their covering, in ſplendor emulating pure burniſhed 
metal; in others, catching heat and mouldering ; in 
ſome, covered over with a ſaline effloreſcence, evidently 
vitriolic; in others, where there is moiſture to diſ- 
ſolve it, trickling along the roofs or walls of the vaults, 
and there forming great variety of irregular, ſporting 


$ 373. Theſe truths are atteſted by AcRTcOLA“, 
Kircner?, LoßxEIsIVs', BERCERER“, HorrmANt, and 
numberleſs other naturaliſts of all ages. There is al 
ſo a mine in the territories of the prince of Leige, 
called Praion, near Chaud-fontaine, which yields an 
immenſe quantity of martial . pyrite, rich in ſulphur, 
intermixed with glebes of galaena or lead ore, con- 
tainng ſilver enough to make it worth the ſeparating. 
Here, are very conſiderable works, for extracting the 
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{ulphur, and making the vitriol, as before deſcribed; 
5 likewiſe for roaſting and fluxing the lead or ſilver 
ore, But, they are not able to work in the mines in 
the ſummer ſeaſon, for the extraordinary heat, then 
occaſioned there. The miners informed me,. they 
always found the mine very hot; but, more eſpecially 
in the ſummer months, when the ſhafts were filled 
with ſuch a ſubtil hot vapor, as rendered them quite 
intolerable, till the next winter, Theſe mines can 
not be very deep ; as I obſerved them to be drained 
by lifting pumps, wrought with wheels turned by water. 
Hence, it is eaſy to account} for their being ſo ſenſibly 
affected by changes in the temperature of the air. 
The warm ſpring, called Chaud-fontaine, much fre- 
quented by the peaple of the principality and neigh- 
bourhood of Leige, may reaſonably be - ſuppoſed to 
derive it's heat from theſe mines, whoſe opening is 
not three miles diſtant from the ſpring 3; though 
the mineral vene may lye much nearer in the boſom 
of the ſurrounding mountanes. « +91 

\ 374. But, the ingenious BEROER gives among 
many others, a curious and convincing proof of the 
pyrite's being the true cauſe of ſubterranean fire, in a 
relation of ſuch a fire, within his own knowledge and 
obſervation. He tells us of ſome mines in Miſnia, 
near Suarceberg; in which, a pyrite was found, ſo rich 
in ſulphur, that many hundreds a week of pure brim- 
ſtone might be extracted. Theſe mines, he obſerves, 
by degrees, grew extremely hot; by the extraordinary 
increaſe of heat, the ſulphur was at length ſo far 
diſſipated or conſumed, that the mine yielded more 
vitriol, than ſulphur. + In proceſs of time, the heat 
increaſed ſo far, as to make the mines . intollerable to 
the miners ; and at laſt, the timber, that ſupported their 
ſhafts and vaults, being deſtroyed by the fire, the earth fell 
in and partly filled the pits ; ſo that they became to- 
tally deſerted. Four years after, our very ſagacious 
author found them in this condition, diſcharging an 
hot ſulphureous and vitriolic exhalation. And he af- 

| terwards 
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terwards learned, that an other neighbouring mine, into 
which, he had, not above two years before, deſcend. 
ed; was in like manner layed waſte by the heating g 
the pyrites. 1 

$ 375. Were there none other inſtance to be offered 
this alone ſhould ſuffice to explane the origine and cauſe 
of ſubterranean fires, heat of Baths, &c. There noy 
remanes no room to doubt, that the volcanos, in Ice. 
land, Italy, Sicily, and elſe where, take riſe and ar 
ſupported from the ſame cauſe ; ſince they give fil. 
phureous vapors, actual fulphur, and metallic rect: 
ments ir all reſpects reſembling the products of the 
pyrite. Hence, the cauſes of earth quakes are un. 
doubtedly to be deduced :- Heat rarefies air and water 
and with them, when confined, cauſes incoercible ex 
ploſions. And it is eaſy to conceive how collection 
of exhalations from burning pyrites ſhould fill the ai 
with thoſe ſubtil combuſtible vapors and meteor, 
which cauſe lightening, thunder and other kinds af 
fires, as well as with mineral particles, ſuch as ſhould 
give the iron ſhowers, before mentioned from G11.zzzr 
on the Magnete. The former notion is countenance! 
by Piiny *; who obſerves, that thunder and lighter- 
ing give not onely the ſame ſmell, but alſo the ſame 
light with burning ſulphur. AcxrcorLa® ſeems to be 
of the ſame opinion ; when he obſerves, that all the 
kinds of native vitriol, which are produced from tie 
pyrite, give the ſame ſmell with thunder, but mol 
of all that, called Sory. Theſe notions may recent: 
new illuſtrations, if what BEROER aſſerts be certain 
that the exhalations from pyrites, which cauſe corrul 
cations and crackling fire, being collected, depoſite a 
ochrous earth, which being calcined is attracted by the 
load- ſtone. Theſe ferrugineous particles give greate! 
force as well as brighter luſtre to the flame of ſulphur; 
as may be ſeen in fuſing this metal, in thoſe fire works, 


ol Nat. Hiſt. 1. XXXV. C. 15. * De Nat. foſſil. 1, ul, C. 16. , 
| n 


of the Heat andCauſes of Heat, in Ax xx WATERS. 1 27 

n which iron filings make a part of the compoſition; 
or by blowing them through the flame of a candle.” 
6376. This much to be honored author, with 
great probability. apprehends the pyrite to be one of 
the principal cauſes of thoſe currents of air, called 
wind ; eſpecially thoſe periodical ones, known by the 
name of the Trade winds. If theſe be owing to fire, 
3; ſeems generally agreed, a better foundation for that 
can hardly be found than this mineral. But, more of 
this would be but foregne to our preſent purpoſe z 
which is onely to ſhew, that the pyrite is capable of 
contracting and retaining heat and actual fire a long 
time above, and ſtill longer under, ground; whence, 
it is not difficult to conceive, without the help of hy- 
potheſes and fiction, how waters are heated or other- 
wiſe impregnated by the means of the pyrite. Nor is 
it neceſſary to have recourſe with LIST ER to the ve- 
getating lime-ſtone : For, ſince we find, the pyrite 
alone can contract heat and fire; we can judge how it 
communicates theſe to all bodies, ſolid or fluid, with- 
in it's reach. Does the heated pyrite emit a ſubtil, in- 
flammable, volatile, acid exhalation ? May not waters, 
paſſing over ſuch pyrites, contract heat and be impteg- 
nated with this vapor ? Might not ſuch a water be de- 
livered thus from a fpring upon the ſurface of the 
earth? Or may it not be qualified, by this impregna- 
tion, to produce other compoſitions ; ſuch as ſolutions 
of abſorbent earths, and combinations of different 
neuter ſalts? Or, if a ſpring ſhould in it's courſe ac- 
tually waſh a part of ignited pyrite ; muſt it not 
then be charged with whatſoever the operation of the 
fire had now rendered foluble in water? Would not 
ſuch a ſpring be vitriolic ? Muſt not waters thus im- 
pregnated be hot at the inſtant of ſuch impregnation? 
And may they not be hot or cold in any degree, at 
the time of their ſhewing themſelves on the ſurface of 
the earth, in proportion to their nearneſs to, or re- 
moteneſs from, the ſource of heat? Are not all wa- 
ters, that are found endued with a volatile _— 
pirit, 
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| ſpirit, whether cold or hot, ſaline or chalybeate, im. 
—2 in this manner in the earth? And m no. 
a ſpring paſs through a bed of rocks heated by neigh. 
bouring pyrites, without ſuffering any impregnation 
or other change, but heat? — Theſe are not hard to 
be conceived. And Priwy tells us, that we are not 
to look upon all baths as medicated waters. 

$ 377. To this operation of the pyrite, it can be 
none objection, that pyrites are often found quite cold 
and unaltered in the earth. This depends upon vai. 
ous circumſtances. The texture and nature of ſome 
is ſuch, as not readily to catch fire from the action of 
the air and moiſture; two material requiſites for theit 
contracting heat and conſuming. All pyrites kept 
from contact with theſe, may for ages remane in their 
native places unaltered. But moſt, upon contact with 
theſe or by added fire, are decompoſed as above, and 
yield the ſubtil exhalations mentioned; leaving the more 
heavy parts to be converted to vitriol, bole, ochre or 
umber. | 
$ 378. From theſe conſiderations, I. can ſee no 
room left to doubt the waters of Aken, 'or indeed of 
any other bath, deriving their heat, as well- as their 
volatile parts, from an heated pyrite ; even though | 
want one of the proofs of it, conceived by that emi- 
nent philofopher and phyſician, BERORER: For, he 
every where aſſerts, that theſe, as well as all other 
known baths, depoſite a martial ochre, a product of 
the pyrite in their courſes; the reverſe of which 1s 
the truth here; as has been before obſerved *. 
$ 379. To the heated pyrite then, I aſcribe the 
heat of Aken water: Every cellar or pit, dug in the 
town or it's territories, and in the whole country round 
it, yields pyrite, to my knowledge. To the ext 
lations ariſing from this mineral heated, I attribute the 


Nec vero omnes quae ſint calidae medicatas eſſe credendum, i- 
, cut 7 N Siciliae, Lariſſa, Troade, Magneſia, Melo, Lian. 
Nat. Halt. I. xxai, c. vi. 5 166, 335. 
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volatile principles,. the phlogiſton, and the acid already 
demonſtrated, in the waters. To the later, the ſolu- 
tion of earth, of which no water is free, muſt be ow- 
ing. It then onely remanes, that we give ſome ac- 
count of the origine of the ſalts, muriatic and alcaline, 
found in theſe baths. 1 | | 
4 380. In our general idea of falts, theſe have been 


ready ſpoken to. Here, it may be ſatisfactory to 


give ſome account of their origine in theſe waters. 
Upon conſidering of what theſe two ſalts conſiſt, we 
may eaſily account for their being found. in theſe wa- 
ters, in which all the ingredients of their compoſitions 
reſpectively are evidently found. Nor will it be won- 
dered, that theſe two ſalts are ſo intimately mixed, 
 to' be in a manner inſeparable ; when we conſider 
the alcaline is the baſis of the marine ſalt, as that be- 
ing ſaturated with the acid of this, can not fail of 
producing the common ſalt. But, this later is not 
found in the waters alone; it is diſcovered in a 
ſaline effloreſcence upon the walls of the old baths, 
thoſe of Keiſer's badr particularly. This was ob- 
ſerved by. BLonpzL *, but confuſedly deſcribed, un- 
der the name of Flos ſalinus; becauſe little, if at 
all, known to this phyſician, Nor did it eſcape the 
obſervation of the ingenious Doctor LR SoI NN, in 
his curious, but too conciſe, diſſertation on the wa- 


ters of Aken“. The former gave it juſtly the ap- 


pearance of mural or crude nitre; the other does not 
remove it from this claſs ; but ſays, the like is to be 
found in all damp vaults ; by which he hints at it's be- 


ing the ſame. He, indeed, juſtly obſerves it to be 


a neuter ſalt; but, does not hint at what kind. I 


- own, at firſt ſight, I took it to be mural nitre, crude. 
falt pitre or nitrum calcarium; not that of LIST ER, 
but the crude or immature, that wants an alcailne ba- 


ſis to complete it. But, upon examination, I can diſ- 


cover nothing in it, more than pure ſea ſalt: For, 1. 
Book cited, p. 30, 77. * Diſſertatio medica in augural, de 


m. Aquiſgran. Lugd. Bat. 1738. 
XK Pu- 
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rified by ſolution, filtration and eva ion, it gives 

ſtals of a cubical kind, which, 2. keep a 
this it alſo does, — 0 
the mural nitre does not. 3. This mural ſalt, — 
on the fire, firſt crepitates; then fuſes; 4. added 0 
the acid of nitre, it mixes without commotion, and 
makes Aqua Regia; 5. with acid of vitriol, it effer- 
veſces, and yields ſubdil. white, acid fumes ; G. the 
reſiduum, r the expulſion of theſe fumes, gives 
Glauber's ſalt. Whence, I muſt look upon it to be 
pure ſea ſalt. 

$ 381. Bur, whether this alt deduces it's origine 
immediately from the bath waters, or from the ſand, 
which I look upon to be fea fand, in the mortar, 
can not preſume to determine, without ſeeing it, as 
Doctor Lx Sox NE feems to have done, remote from 
the baths; which never occurred to me during my 
ſhort reſidence and reſearches at Aken. 

$ 382. From this kind of ſalt, it has been before 
red, the ſalt of the waters is not free. And it 
1s demonſtrable, that this mixed ſalt of Aken baths bears 
clear analogy to the nitre of 'the antients, or is rather 
to be looked upon as identically the ſame thing 
whence, theſe waters may juſtly be called, nitrous; but, 
not in the common acceptation, in which, the modern 
nitre or ſalt peter is now underſtood. | 

$ 383. The truth of theſe poſitions will appear by 
comparing the beſt accounts we have of the nitre of 
the antients, with what has been ſhewn of the nature of 
theſe falts ; by which, it will be found eaſy to demon- 
ſtrate in what they agree, but hard to ſhew in what 

they differ. 

S 384. What the antients knew by the name of 
Nitrum or Litrum, and alſo that of Natron or Na- 
trum; was found-in various of the eaſt; as in 
Afia and Africa, in- Armenia and Macedonia ; but, 
chiefly in Egypt; from a province of which, Nitria, 
iris 885 to 25 derived it's name. 13 
: 385. 
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385. This, they diſtinguiſhed into native and fac- 
titious: The firſt was either dug out of the earth of 
various colors, according to the nature of the foil; 
the ſecond was found, 1. like ſtalactites or droppitigs 
from the vaults or along the walls of caves and ca- 
yerns, and was called, Aphronitron, by the Greeks, 
and Spuma or Flos nitri, by the Latins, the Froth 
of flower of -nitre, it's remarkable ſpongineſs 
and levity; or 2. like a-ſaline effloreſcence or hoar 
froſt on the ſurface of the earth, when it obtained the 
name of Halmyrax or Halmirhaga; 2s if one ſhould 
ſay, the muriatic ſalt of the earth. The ſecond was 
extracted from waters, that contained it, or by elixi- 
viation of nitrous earths with rain or any other fim- 
ple water. From the water of the nile's being 'uſed 
for this purpoſe, it was imagined, that that river 
was nitrous ;; but this miſtake appears from the words 
of the hiſtorian *, who tells us, that when rains fall, 
they have leſs recourſe to the river water. Which 
ſhews, the nitre to be in the earth, not in the water. 
Whence, it is probable, the fertility of Egypt, gener- 
ally derived from the overflowings of the nile, may 
rather be owing to the waſhing away the redundance 
of this ſalt, or changing it's nature, than to the add- 
Ing new to the earth. | f 
9386. The uſes and virtues aſcribed to all the ſalts, 
known by theſe diſſerent names to the antients, or by 
them thus prepared, clearly ſhew the analogy betwixt 
theſe and the ſalts of Aken water, as well as thoſe” of 
moſt of the hot barhs of Italy, Germany and France; 
to which, thoſe of our Bachs in Britain bear no relation; 
notwithſtanding the ingenious BERorR agrees with 
Spengler and Guidott in acknowledging them to be 
nitrous. } STi In O, Nigel 
9 387. Whoever looks into the writings ef the an- 
tients on the ſubject of niere, ſuch as Droscox ps 


* Pliry, d Book cited, p. 4. 
K 22 224 Fuze 


132 Of the Heat and Cauſes of Heat, in AKEN Wars, 


TreoenyrASTUS, GALEN, PLINY and others, as well 
as the HoLY SCRIPTURES *, where mention is made 
of this ſalt, will find, they all agree with ſome. of 
our beſt modern writers, as Agricola in particular, 
as well as with the moſt curious naturaliſts, who, of 
later date, have viſited the regions, where this nitre 
is produced; ſuch as BeLLionius, and Lucas and 
Touxxkrox r, in their voyages to the Levant. 
$ 388. 1. All agree with AcricoLa in aſcribing to 
the nitre of the antients a ſaline and ſubacrid taſte, with 
ſome bitterneſs. The ſame may be ſayed of that of 
the waters of Aken. | 
$ 389. 2. All theantients are, with ſome of our mo- 
derns, agreed in deeming nitre a kind of marine ſalt, 
or in looking upon both to be much of the ſame na- 
ture and derived from nearly the ſame origine. See 
Pr Aro, in Timeao, vel de Natura, p. 537. Pliur, 
Hiſtor. nat. l. xxxi. c. 10. MATHIO vs, in Drosco- 
RID. 1. v. cap. 29. AcRIicOLA, de natura foſſilium 
1. iii. p. 206. BNAsAvolus, in examine ſalium, p. 
488. All they ſay, upon this head, may, with equal 
propriety, be ſayed of the ſalts of Aken water. 
$290. 3. The medicinal virtues attributed by Dios- 
CORIDES, GALEN and PLiny to their nitre; ſuch as 
being hot, ſharp, acrid, reſolvent, deterſive, deobſtru- 
ent, &c. though in no ſenſe applicable to our modern 
nitre or ſaltpeter, exactly correſpond with thoſe of the 
ſalts of Aken waters. | 5. ag 
$291. 4. Prix and Virguvivs call the waters 
of Curilia, in Italy, nitrous. The one ſays, they are fit 
for drinking and purging or for bathing and cleanſing, 
The other obſerves, that theſe, as well as the waters 
of Pinna Veſtina, and ſome others of the ſame nature, 
gre nitrous, purge, open and cleanſe the firſt paſſages, 
and thereby reſolve ſtrumous Tumors. The ſame 
proves preciſely true of thoſe of Aken alſo. 


o ſerem. ii. and 22. Proverbs xxv. and 20 v Nat. hiſt, 
E Ai. c. 12. © De Archit. I. viii. c. 3. 
9 392. 
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6 392. 5. The nitre of the antients or their nitrous 
waters were uſed to preſerve the color of their cole- 
worts and other eſculent herbs in boiling. * This 
Puiny * mentions and MAazTIAL * humorouſly re- 
cords ; where he gives it as a precept, that ſuch 
greens ſhould be boiled in nitrous water, leſt by 
their bad color, they ſhould diſguſt. His more ele- 

t expreſſion well deſerves a place; 
Ne tibi pallentes moveant faſtidia caules, 
Nitrata viridis braſſica fiat aqua. 

This caution is well known and obſerved at Aken; 
whoſe waters are found to anſwer theſe purpoſes, e- 

qually well with any other. 1415 
$ 393. 6. Laſtly the nitre of the antients was found 
to bubble in fuſion, not unlike alum, to grow more 
ſharp and acrid by calcination; to make a ley of a re- 
ſolving, cleanling and abſterſive quality, like our mo- 
dern Ko leys z whence, it was uſed in baths and for 
all the purpoſes of waſhing their veſtments, utenſils, 
&c. It ſerved to make da and was obſerved to 
cauſe an ebullition with acids. All which ſhew it to 
be quite different from our modern compoſition ſalt- 
peter, which we call, nitre, and top often confound 
with the nitre of antients, to whom ours was totally 
unknown. But, in all theſe qualities, the ſalts of 
Aken water and this true nitre moſt perfectly agree. 


a L. xix. c. 10. b Epigram. 
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From the moſt perfect Eſteem and profound 
8 
To the complete GrNTIEMAN 
The moſt accompliſhed Puysrctan; 
And with due Deference 
To exquiſite JUDGEMENT ; 
Humbly preſented . 
„ 
ROBERT TAYLOR, M. D. 


Fellow of the Roy AL CoLLzor of PHYSICIANS 


of LonDon, and of the Royar SOCIETY ; 
8 And one of 
His MAJESTY's Pxys1cians. 


8 0% W HOEVER would make a fair eſti- 
| mate of the virtues of any medicated wa- 
ter, ſhould firſt remember the qualities of ſimple water, 
as before layed down, and to theſe add thoſe of the 
ſeveral ingredients, that enter the compoſition. The 
water theſ of Aken Baths appears from the preceding 
experiments and obſervations to contain, 1. a volatile 
mineral ſpirit, with much air; both of which are 
continually flying off from the water, as faſt as it 
ſprings 3 
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ings; as is manifeſt, from the ſparkling and air 
1000 s, that attend it at it's ſqurce, and it's. grow- = 
ing ſomewhat milky and turbid as theſe eſcape ;. 3. 
the inflammable prineiple, which is nar. leſs volati 
than theſe; 3. A ſmall portion of abſorbent or cal 
carious earth, with ſome ſelenite; and 4. A falt, pes- 
fe&ly carreſponding in properties and virtues, with the 
nitre of the ancients, | 

$ 395. Whileſt the volatile principles, particular- 
ly the ſubtil acid, remane in the water, it is in a 
neuter ſtate, by the acids retaining the earth and alca- 
line ſalt. diſſolved, and being, as it were, therewith 
faturated. This I conſider, as the natural ſtate of the 
water, quite different from that, in which it is found 
upon the exhalation of this acid or it's propulſion 
by the addition of heat or any groſſer acid. In the firſt 
ſtate, it is to be found onely at it's ſource; in the 
ſecond, when altered by the addition of foregne acids, 
or as it is found upon ſtanding expoled to the air, as 
inthe baths, &c. - | 2 

$ 296. When it is by exhalation robbed of all that 
is volatile, it is equal to any of the nitrous waters of 
the antients, and will be found to poſſeſs all the vir- 
tues to thoſe, with juſtice or — 5 aſeribed. But, 
in the natural ſtate, this is in many reſpects different, 
and proves a far more powerful medicine in general. 
In this caſe, it may be looked upon, as a ſulphureo- 
nitrous, in the other, as a merely nitrous water. But, 
let me not be miſapprehended, when I mention it as a 
ſulphureous water: It is true, it yields every proof 
of containing ſulphur, that has been ever known in 
any water, and more than have been juſtly made 
out in any of the waters, of which I have made 
trials or received any accounts from others: It's va- 
por yields actual ſulphur ; yet, ſtrictly ſpeaking, it 
does not contain fulphur ſubſtantially diffolved in it; 
it is but impregnated with the principles of ſulphur, 
which ſeparating from the water, and uniting, form 
brimſtone; not charged with an actual ſolution of ſul- 
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"phur, as has been generally imagined: The former iy 
demonſtrated by the preceding experiments; and had it 
been an actual ſolution of ſulphur, it muſt have been in 
ſome meaſure colored, and the ſuſpended ſulphur muſt 
be precipitared by acids; the contrary of which haz 
been experimentally proved, by the addition of all 
the mineral acids; which, far from cauſing a precipi- 
tation or milkineſs, which they muſt in mere ſolu- 
tions of ſulphur ; they expelled the native acid of the 
water, with the phlogiſton ; yet, preſerved the ter- 
rene parts in rather a more perfect ſtate of ſolution, 
rendered the water more limpid, than it was in the 
natural ſtate, and preſerved it fo. Thus, and thus 
onely, I conceive all the waters, ſayed to be ſulphu- 
reous, will be found impregnated, not with actual 
ſulphur, but with it's principles. The nonobſervance 
of which has been productive of as much confuſion, 
in the notions and practice of ſome phyſicians, az 
their conſidering ſome waters as actually ſulphureous, 
and poſitively aſſerting them to be ſuch; when they 
have been found, on Juſt trial, to want every criteri- 
on of ſulphureous waters of either kind. 

5 397. But, before we procede further to apply our 
analyſis of theſe waters to practice; whileſt we wiſh 
to illuſtrate their virtues upon true phyſical and che- 
mical principles, and ſhew what may be rationally 
expected from them; it is fit, we ſhould, in ſome ma- 
terial inſtances, point out what is not to be expected 
from them; that is, explane, at the ſame time, what 
they can, and what they can not perform, 

$ 398. BrROER and HorrMan with ſome others, 
The firſt goes further, in the ſame tract before cited, f. 115. 
and aſſerts, that they nearly agree with the waters of Carol's bad, 
Bath and Bourbon, in mixture, temperature, virtues and qualities. 
His words are, ſpeaking of Carol's badt, Quodſi harum contentio 
fat aquarum, et comparatio cum thermis Aquiſgranenſibus, in Ger- 
mania inferiore, itemque cum Bathonienſibus, in Anglia, et cum 
Borbonenſibus, in Galſia, eas omnes ut prope mixtione partium et 
temperatione, fic fere viribus et facultate, convenire, deprehende- 
mus. This, probably, is the bait, which our writers and practi- 
tioners ſeem to have ſwallowed, and made them think theſe waters 
analogous 30 each other. a 
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who take the matter upon truſt from them, as one of 
them ſeems, in ſome particulars, to have taken it from 
the other; makes this neceſſary, when they, by aſſert- 
ing an ochrous or martial earth to be depoſited by 
theſe waters, inſinuate that they agree in virtues with 
thoſe of our Bath, Carol's badt and others, which, 
by depoſiting ſuch a ſediment, as well as from other 
als, appear to be ferrugineous. 
5 399. It has already been ſhewn, from the appear- 
ance of the ſediment, as well as by experiments, that 
there exiſts no veſtige of iron, or any other metallic 
matter in theſe waters; and that therefore, the attribut- 
ing to them the qualities or virtues of any chalybeate 
waters or ferrugineous baths is altogether vane and 
imaginary z conſequently, in practice, erroneous, fal- 
lacious and dangerous. 

{ 400. Now, to ſhew what theſe waters can do, 
This is not the eaſieſt part of my taſk. It is not eaſy 
to obſerve the juſt medium; for, as few writers or 
practicioners keep within the bounds of mediocrity 
on this head; one is more likely to ſay too much, 
than too little upon the occaſion, | 

$ 401. The world abounds with diſſertations upon 
all the much frequented mineral or medicated waters, 
whether hot or cold. And therefore, it may ſeem 
but trivial, if not ſuperfluous, to attempt any fur- 
ther illuſtration of a ſubject ſo extenſively, ſo labo- 
nouſly treated by numberleſs other hands. But, 
when we come to conſider the genius's and circum- 
ſtances of the generality of writers on this head, and 
their works, the fruit, by which the trees are ever 
beſt known; we ſhall be perſuaded, that the world 
ſtands ſtill in need of a more juſt and acurate inveſ- 
tigation, than has yet been offered, or perhaps, than I 
ſhall be able to give, though 1 hope to bring many 
important truths to light. | 

$ 402, Few or none have ſat down to write ex- 
na; upon any particular water, that have not la- 

ored ynder ſomę of the following diſadvantages ; to 

Wit, 
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wit, either living too remote from, perhaps without 
ever ſeeing, the ſource ; conſequently, under the necet. 
ſity of taking many, if not moſt, things upon truſt; 
and wanting much, if not the principal, informati. 
ons to make them competent judges of the ſubjec. 
Thus, BEROCER 5 ow ys ven AN are we be re- 
ded, when they ſpeak of the waters of 
Bach and others, Which they never ſaw, _ 8 
8 403. The other diſadvantage, I had like to have 
ſayed diſqualification, ariſes from a contrary cauſe, 
that of living upon, or by, the ſpot, and being in- 
tereſted in ſetting off the waters to the greateſt ad. 
vantage. To ſay nothing of the incapacity of moſt 
of this later claſs, which I ſhall here ſubmit to the 
judgement of the candid enquirer, I can not look 
upon many of their productions, in a much better 
light, than that of a common quack-bill ; in which 
ſome diſguiſed drugg, of unknown, uncertain, or per- 
haps dangerous efficacy, is moſt pompouſly extolled, 
as a Catholicon ; never forgetting to tell where the 
Doctor lives. The evidence, men give upon theſe 
occaſions, ſhould - be grave, deliberate, modeſt and 
ſtrong, to keep it free from ſuſpicion of ignorance, 
forwardneſs or fallacy. But, to what degree of cre- 
dit can thoſe writers be intituled, who extol the wa- 
ter, of which they treat, beyond all bounds, even as 
an object of adoration? Who impregnate it with 
every thing, for fear it ſhould be deemed good for 
nothing? And who do not baulk at attributing to 
it, principles and qualities, which it neither had nor poſ- 
ſibly could poſſeſs, in order to give it the preference 
to all other waters or forms of medicine? Who would 
make us believe, that thereby, all diſorders incident 
to the human frame may be, cito tute et jucunde, 
cured, innuendo, with the help of the author? And 
who therefore give or prefcribe them to all patients, 
in what diſtemper ſoever, promiſcuouſly; in ſome 
quantity, though it be but enough to ſwear by ; 
while conſtant care is taken to drench the ſinking 
path ad ſiufferer, 
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ferer, with an immenſe variety of incongrubus 
— enough to render the beſt water un- 
certain in it's operation, and therefore uſeleſs, if not 
nurtful? Such men, by their writings and practice, 
amuſe the deluded multitude for a time; but, in rhe 
end, they render the imputed virtues of the waters 
ſuſpected, and with them, at! ſink themſelves in- 
to contempt and infamy, with the judicious. 
$ 404. An other claſs of men, whoſe teſtimony is 
generally of as little, if not leſs, weight, than any of 
theſe, are the phyſicians, who like birds of paſſage, 
if not of prey, attend ſome particular water, at certain 
ſeaſons. Theſe are, for the moſt part, men, who art 
under no neceſſity of writing to proclame their own 
fame, or that of the waters. They have found other 
means of eſtabliſhing a reputation; perhaps, by the dead 
underſtanding of dead languages, in an univerſity; 
by a numerous acquaintance, an extenſive kindred, 
powerful alliance, or the weight of private fortune. 
Such a practicioner migrates to ſome water, whoſe re- 
nown ſome others had before eſtabliſhed”; where, if 
he does not deck himſelf with borrowed, not to ſay 
ſtolen, plumes, he firs himſelf down in a neſt of ano- 
ther's building. This gentleman's general capacity is 
no more to be queſtioned, than the clearneſs of his 
knowledge of the qualities, virtues and uſes of this 
water in particular. He ſays, his favorite water does 
wonders ; his friends ſay, with the Doctor's help. Fo 
him then, and his water of life all, that wiſh for health, 
muſt have recourſe; Attend to this great man's great 
practice; his actions, not his words, ſoon ſnew, the ſum 
total of his knowledge balances that of his integrity; 
that it is all low craft, and that he makes but the firſt 
character in the ſtrolling drama, that acts the farce of 
Phyſic. See his nice diſcernment, when he ſerupu- 
louſly diſtinguiſhes one ſpring from another, in which 
neither nature made, nor art ever could diſcover, the 
leſt eſſential difference ! And admire the extreme cau- 
tion, with which he diſpenſes waters by the ounce, to 


the 
4 


140 Of the Virtues and Uſes of ARX Warp. 
the moſt robuſt, that could hardly produce any extra. 
ordinary effects given by the pound to the moſt weak. 
| ly l- But, what degree of aſſumed pomp, imaginary 
greatneſs, pride, arrogance or matchleſs moroſeneiz 
could protect one of thoſe haughty ſages from being 
lauged into ſcorn, were his Recipes, however carefy]. 
ly recorded, but publickly ſeen, in which he- often 
preſcribes, perhaps after a manna or ſaline purge, and 
ſometimes after other medicines, in theſe or the like 
terms; - poſt quam, bibat uncias quatuor aquae therma- 
lis, vel cyathum theae viridis? - after which, let himtake 
four ounces of the thermal water, or a diſh of 
tea ?—O ! mighty monarch of medicine ! is your ther- 
mal water of ſuch wonderful efficacy, as to produce 
extraordinary effects upon adults of either ſex, or to 
be advantagious to any thing, but your coffers, in this 
doſe? Or, do you mean ſhortly to give up the long - 
held reins of government, to abdicate your thermal 
throne, or make your _m ſubjects rebel; by letting 
Indian weeds take place of your long-revered and 
long-propitious houſe-hold gods? , Are we really to 
zudge your boaſted thermal waters no better than green 
tea? Why then do you keep patients with you, that 
can have tea any where elſe, as well? Or, is this a 
new diſcovery ? Surely then you will repent of hav- 
ing gained fo much by this ſordid craft, and will at 

make the beſt attonement in your power to the 
deluded multitude.—From men of this caſt, it is mad- 
neſs to ſuppoſe we ſhould learn the real qualities and 
virtues of theſe or of any other water : Such are ge- 
nerally more ſollicitous to make the waters ſubſervi- 
_ their own private intereſt, than to the public 
1 $ 405. However ſmall the credit due to theſe in- 
tereſted writers and practicioners may be, ſtill leſs re- 
gard is to be had to thoſe phyſicians, who abſolutely 
ignorant of all waters, except upon ſuch groundleſs 
teſtimonies, as theſe now given ; after trying the = 

| comps 
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compaſs of the therapeutic part of phyſic in vane, ſend 
their miſerable patients, with ſad aſſurances of ſucceſs, 
to ſome unknown baths or other medicated waters. 

6 406. Nothing is to be taken upon hear-ſay in 
phyſic. The phyſician can not be too diligent, or too 
cautious in his enquiries. The life of man is of too 
t importance to be trifled with, In the courts of 
law, the lives of criminals can not be put to any pe- 
fil, without competent evidence. Shall the guardians 
of men's health procede upon worſe principles ?— 
Surely they deſerve not the honorable name of phyſi- 
cian, who do. Yet, this is not onely the univerſal 
complaint, even to a proverb in our days, but has been 
early complained of by ſome oe authors, particu- 
larly FaLLoe1us*, who juſtly lays it down, as a poſi- 
tive and weighty precept, to be diligently obſerved by 
every phyſician ; that it be ſtrictly enquired into and 
determined, whether water drinking be proper or not 
before it be preſcribed ; without which no deſireable 
end may be hoped to be-aniwered. He obſerves, that 
regardleſs of this, the modern, as well as the antient 
phyſicians, even up to the time of GaLen, were led 
into dangerous errors. There are, adds he, ſome phy- 
ſicians, who, after harraſſing the ſick, with an immenſe 
variety of medicines, ſometimes too, beyond all reaſon 
and bounds, ſeeing no proſpect of ſucceſs, immedi; 
ately, precipitately ſend their wretched patients to ſome 
baths, as to their laſt refuge, without having previ- 
ouſly conſidered whether or not the waters be fit ; and 
thus, from their ignorance of the nature of the waters, 
as well as that of the diſeaſe, or perhaps of both, cotm- 
mit all to the guidance of blind chance. The good 
or ill, they do, depend alike upon accident. | 

F$F 407. That ſhining ornament of our country, I 

ight haye ſayed of mankind, the firſt of Philoſo- 
rags and the beſt of men, our immortal BoyLe, with 
is uſual mildneſs and modeſty, expoſes. the ſhameful 
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neglects and ignorance of the phyſicians of his time, 
with reſpect to mineral waters. I expect it will be 
wondered at, ſays that excellent philoſopher,* * tha 
fo many enquiries ſhould be propoſed, and ſo many 
things directed to be taken notice of, about a ſubjed, 
that has been thought ſo barren, that men are wont to 
think their curioſity great enough, if they enquire what 
colors the mineral water will ſtrike with galls or oaken 
leaves, and do obſerve what kind and quantity of ſalt 
will remane after the evaporation of the liquor. And 


I much fear, that ſome, even of the profeſſion of phy- 


fc, will think, I cut them out a great deal too much 
work, by ſo many troubleſome queries and trials,” 


And afterwards, he adds, I have made the leſs ſeru- 


le to be ſomewhat ample in the enquiries I propound; 

cauſe divers obſervations have perſuaded me, that 
phyſicians ought to conſider very well both the nature 
of the waters, they ordain, and to what perſons, for 
what diſeaſes, and in what manner they preſcribe the 
uſe of them: For, though many look upon them as 
ſuch innocent medicines, as, if they do no good, can 
at left do no harm; yet, the effects, that have too 
often enſued the unſkilful uſe of them, eſpecially when 
it was too long continued, allow me not to look up- 
on the drinking of mineral waters as a ſlight thing, 
chat may ſafely be played with, but as that whereby 
we have ſeen, as very much good, ſo a great deal of 
miſchief, done; eſpecially, ſome time after the ope- 
ration is thought to be quite over, and perhaps almoſt 
quite forgotten. | Wee; 
8 408. I would not have it imagined, that I place 
all the healing art, whether conſtantly or occaſionally 
235 at any particular medicated water, in this 


hateful rank. God forbid ! I know too many men of 
extenſive learning, of profound phyſical erudition, and 


In his ſhort memoirs for the natural hiſtory of mineral waters 
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ip yed worth and probity among them, here, as ** 
2s abroad, to admit of loch a Kirdiry or in 
ba, as it may not be allowable, in me, Suite 
point out or perſonally to diſtinguiſn the one from 
he jo _ y drawing general hacer I muſt 
leave every capt to judge from theſe, whom I muſt 
mean. Some, I hope, may be found fo generous, as 
to believe there are none crept into the noble profeſſi- 
on of phyſick, corrupt enough to practice theſe baſe 
and deſtructive arts. I wiſh it may ever be found ſo, 
But, if ſuch men there be any where, whom the cap 
fits, let them wear it, that the unwary public may 
know them by the hateful mark. On the other hand, 
if there be none ſuch, theſe bad characters may de look- 
ed ypon as imaginary ; ſuch as ſuit no body living, and 
conſequently, ſuch as can offend no man alive. 
$409. He, that is touched with a juſt ſenſe of 
truth, will ſhew it in all his life and actions z eſpeci- 
ally when he treats on a ſubject of ſuch i importance 
to the life of man, as any branch of phyſic, this in 
particular, muſt be, Therefore, keeping clear as poſ- 
ſible of ſuch teſtimany, as with the truth, blend more 
than the truth ; ſuch, as will not give the whole truth 
and nothing but the truth in 5 442, and ſuch as 
never did or could come near the truth; I ſhall 
procede in this, as in other parts of this work, upon 
obſervations drawn from actual experiments, ſupport- 
ed by the authority of men of the moſt approved 
knowledge, and of unqueſtioned, indeed, of un queſti- 
onable judgement and probity in the profeſſion. 
$F 410, Whoever underſtands the oeconomy of hu- 
man life muſt ſee, that all the diſtempers, incident to 
the frame, ariſe from obſtructions of one kind or - 
ther, Theſe, according to the nature of the 
parts affected, and to the ſmartneſs or ſlowneſs of the 
attack, produce acute or chronic diſeaſes, of more or 
leſs danger and difficulty of cure. 
$ 411, Since the time of David at leſt, we haue 
Joined with the "_ ſinner, in making he * 
* 
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of the life of man one of our penitential com laints « 
Yet, ſuch is our perverſeneſs, that, from infancy to 
old age, we are in nothing more induſtrious, than in 
laying the foundation for, and verifying, this com. 
Plaint : The infant from * 95 5 is overfed, ſtuffed 
and crammed with and puddings, perhaps wi 
ſtill groſſer meats, till be is — into. 4 2 Rr 
in Which he rarely, if ever, fails of completing the 
work his pampering parents, or their unnatural ſub- 
ſtitute, the nurſe, began. In his aparel, the like ſu- 
atural care is commonly taken. He is buried in 
cloaths, kept out of the wholeſom air, which, is often 
as carefully excluded, as a peſt; till he is made x 
ſoft, delicate and feeble, as an Aſiatic; unable to ber 
the ſlighteſt changes of air, without rheums and other 
ſuch like calamities. And thus are the principal com- 
forts, the props of life ſo abuſed, as to leave us no 


room to doubt, that more human beings ſuffer from 


a redundance, than from a penury of the good crea 
tures neceſſary to life. 

$ 412. It is not expected, I ſhould here give: 
complete courſe of pathology ; though without it, | 
am not to hope to appear perfectly clear to the gene 
rality of readers. If I were to give the hiſtory, ſigns, 
ſymptoms, prognoſtics, and method of cure, of the 
variety of diſeaſes, in which theſe waters might prov: 
ſalutary, I ſhould extend this effay to the bulk of ſome 
maſſive volumes. I muſt therefore, leave this to the 
practical writers, whoſe excellencies are ſummed up 
in that noble compendium, left us by the great Boxx- 
HAAVE, and his worthy commentator *; while I hum- 


bliy aſſiſt in miniſtering to them the rational uſe of 


moſt ſafe and powerful remedy. 
$ 413. As the foundations of moſt diſorders, the 


chronic in particular, are layed in obſtructions of one 
Kind or other, the removing them by juſt and rational 


*GErard. Van Swixrzu, Med. Doct. Comment. in HA. 
Yoga ia « vs Aphoriſm. de cognoſc. et curand. morbis. 
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means muſt be the phyſician's firſt care. The diſor- 


gers, which ariſe from theſe cauſes, are but ſo many 


efforts of parent nature to ſhalce off the morbid mat- 
ter, and to reſtore the oeconomy in general to it's. pro- 
per functions. In this, ſhe generally, providentially 
points out the method of cure. Wiſe and happy 
is the phyſician, who learns and ſeconds her views! 
56 414. Plethora and obſtructions, with the: evils, 
that attend them, are in general, moſt immediately 
relieved by evacuations. But, great ſagacity is ne- 
ceflary to determine how, or-whence, the neceſſary e- 
yacuation is to be promoted. N Nals # q fi 
$415. In this, as in many other inſtances, the beſt 
precepts are to be drawn from the divine ſage *, who: 
tells us, that ſuch ſpontaneous diſcharges, as are found. 
beneficial, ſhould be promoted; but, that ſuch, as are 
not ſo, ſhould be reſtrained. By which he does but 
point out how nature is to be attended to and followed ; 
well knowing, that ever watchful and ſolicitous to do 
good, ſhe frequently finds means of ſeparating the 
vitiated from the ſound juices, and caſting them 
from the oeconomy by the moſt ſake and effectual 
emo fenen 11219 3 vd une tap 
9416. The indiſcriminate uſe of common purging 
medicines can ſeldom contribute to relieve effectually 
plethoric or obſtructed habits : For, beſides the ſiek- 
neſs and nauſea, griping and anxiety, loſs of- apetite; 
with laſſitude and dejection, commonly attending 
the ill. judged uſe of cathartics, thoſe: of the ; harſher 
claſs eſpecially; they, at beft, cauſd hut a promiſcu- 
ous; diſcharge of the contents of the firſt paſſages, 
whether in an healthful or morbid tate, without other 
wie working any ſenſible depuration of the juices: 
Moreover, inſenſible tranſpiration by the pares of the 
ſkin, of all others the greateſt and moſt important 
\ HiprockaTas, Aphoriſm. 2.4 4. In  medicamentorum...par- 
gantium uſu, qualia etiam ſponte prodeuntia utilia ſunt,” 4aka e cor: 


fa educere convenit ; quae vero contrario modo prodeunt, cohi- 
ere. | | ASA, ATT IS 
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diſcharge, is abways interrupted or obſtructed by the 
operation of ordinary Purgatiue medicines; accord- 
ing to an eftabluſhed axiom *, x bowels, obſtwucted 
pores,” and the reverſe; and —— and ex- 
periments of Sancrorres, backed by Liver, why 
ſhewus how injurious harſh! e how uſe- 
leſs'm ing diſorders, whenthe body, lghtened 
by fach evacuation, with offended bowels, is ſudden- 
ly | reſtored to it's former weight,'by _ mr 
—— given to perſpiration. 

$1417. The injuries to be juſtly eee from 
medicines of this claſs are not at all to be feared from 
che rational uſe of theſe thermal waters; whoſe operation 
and efficacy depend upon the inſpiriting, warming, dilut- 
ing, reſobvent and abſterſive qualities of their compo- 
fition. Thus, while the warm water ſoftens and re- 
arxes the fibres, and reſolves crudities in the firſt paſ- 
ſages, it's ſubtil volatile together with it's ſalts, 
penetrate into the moſt remote receſſes of the animal 
frame, attenuate viſcid humors, diſſolve unnatural 
cohefions and concretions, and by gently-irritating the 
nervous coats of the ſeveral veſſels, te the na- 
tural diſcharges by the fitteſt emunctories, without 
Pain, waſte of ſtrength, or a gas 1796 of N 
tion. 

$418. In proof of this, I hve che compu tl 
rimony of the beſt writers, the moſt ed prac- 
- ticioners, and the moſt obſervant patients, that have 
conſidered or ienced the uſe and efficacy of theſe 
waters. T hough f ſuch evidence can hardly be ſuppoſed 
wanting, — the nature and quality of the com- 
—— — 
it appear” oy reg ents A 
vations to have been done. 1 
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F 1,-—Claro ſane documento, quam inutiles fere ſint — 
quaeque tiones, certe ad morbos endos, cum corpus, 
vitiatis viſceribus, ad idem pondus tam cito reyertatur 
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6419. Neither the ſmell or taſte of the water js 2 
firſt taking agreeable; on the contrary, the ſmell. of- 
fends the delicate, and makes them ſwallow the water 
with fuch reluctance, as ſometimes to turn the ſto- 
mch. But, both in time grow familiar and to ſome 
ren agreeable. I confeſs. myſelf in the number 

the later, perha s Phyſically prejudiced in it's favor: 
ink 1 had-it talen up an hour or two before dinner, 
ad drk! it as common beverage at meals. 

5420. It's Apetations, which depend upon the n- 
tüte & M5 component arts and the conſtitution of 
the pa tient, v vary Accordi to the manner and quanti- 

„in Which it 35 taken, and the particular dif poſition 

a tie . go eneral, it may be looked upon, 
49055 ph tlie ſtomach and inteſtines, 
e the diſcharges of the alvine, as 

150 as des crements, without any pain or ſenſible 
ifitation'; and 12 both p We to free the oeconomy 
from tuch gr 6ffenfive without any dimt- 
fution PW. ey or ſpirits; without heating 6r auf. 
chirſt; 5 on He contrary, by diluting the 
juices arid gently re relaxing the folids, it gratefully fakes 
thitft and moderately <ools the whole rame; whileſt, 
at the fame time At promotes perſpiration, raiſes the 
ſpirits, and creates an apetite. 8 8 it's effects are 
wetitnes mote Enſibly determined to one emunctory, 
than to an other, either. by the particular habit of the 
patient, or the manner of àdminiſtering the Water. 

5421. Perſons of exquiſite delicacy, it will fome- 
tines. occaſion yo vomit, as before obſerved. Bir, 
that is accidental, not any eſſential property of He 
Watef, Thoſe, whe, bowels are foul, loaded wi 
culities, eſpe ially if tending to aceſcent putrefac- 


tion, Will be pur go 7 them, elpe cially iu NY at fy 
1 58 55 abe ww with at, vey pa paſs IG) 5 


by the urinaty p ig and Ports. * 
$422. The feet the head 1 Tight „ eg te 

firſt taking, 2A a ſenſe of g Saen al  cheaffulnehs;; 
7. where. they d0 
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not purge, they cauſe an heavineſs and propenſity to 
$423. All theſe effects are eaſily, rationally ac- 
counted for from the conſtituent parts of the water. 
It's mineral ſpirit and other volatile parts, like thoſe 
of other ſpirituous mineral waters, find a ſhorter paſſage 
to the grand ſenſory, than by the ordinary courſe of di- 
peſtion ; they greatly attenuate and greatly rarefy the 
Juices, and by their expanſion in the brain, before they 
aſs off by the pores or otherwiſe, give this ſenſation. 
"Theſe active parts are the means, which, aſſiſted by the 
heat of the water, promote perſpiration. This is evi- 
dent from the laxneſs and ſoftneſs, which they ſoon 
give the moſt denſe and arrid ſkin. The color, this 
perſpirable matter gives, proves how it is promoted 
and impregnated: The linen is colored yellow with 
it; and filver borne in the pockets, during a courſe of 
this water, is tarniſhed, yellow | firſt, and themblack; 
whileſt the whole body of the patient contracts much 
of a ſulphureous ſmell, It's ſalts explane it's aptneſs 
to paſs by the urinary channels, and it's purging may 
be accounted for upon the ſame principles, as well as 
from it's earth, which gives a kind of Magneſia alba, 
Why it ſhould become more purgative, where there 
is moſt acidity, is obvious from all Inxivial ſalts, as 
well as this kind of earth's becoming ſo, upon being 
neutrated or faturated with acids. Upon this principle 
it is, that this water blunts acidity in the ſtomach and 
inteſtines, and cures thoſe ſour belchings and heart- 
burn, as it is called, which attends crudity and acidi- 
ty in the firſt paſſages. In ſhort, it will be found, 
t the Aken water, together with the powerful vo- 
latile principles, poſſeſſes all the qualities attributed to 
their nitre by the antients in general, THzoppRASTUS, 
Dioscokipks, AEOIx ETA, GALEN, and PLiny, in 
| ; particular, as well as thoſe of Baccivs, AckIcoLA, 
FaLLoeivs, and others. Their ſentiments, with re- 
ſpect to it's reſolvent, deterſive and aperient qualities, 
are ſummed up in the words of Gal EN, who tell 
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s, that nitre is drying and digeſtive; and, taken in- 

efnally, incides and attenuates groſs and viſcid hu 

nfs, ore powerfully, than fat, 

F 424. From theſe conſiderations, it muſt appear 
to every competent judge, in what caſes theſe waters 
ae proper; in what caſes they are improper ; and what” 
may, and what may not, be expected from then. 
$425. The uſes of theſe thermal waters are two 
fold; 1. internal, and 2. external. The external is 
two fold alſo, 1. General or partial bathing of diffe- 
rent kinds ; 2. Recerving the vapor upon , Whole, 
or ſome particular part of the body, which is called, 


XIV. Of the internal uſe of the thermal waters f 
1. 24 AKEN, in particular.  _ 
9426. From the premiſes, we may be reaſonably 

alowed to conſider theſe waters in the ſame light, 

a a ſaponaceous medicine, whoſe refolvent and ab- 

ſterſive faculty is acuated by the action of certain 

moſt ſubtil and volatile parts. Their operation in the 
oeconomy is certainly to be accounted for upon theſe 
nciples : The heat of the ſtomach ſoon expels theſe 
ubtil and penetrating. ſpirits; which, like other ac- 
ave and volatile matters, find a quick paſſage to the 
brain and other nervous parts; where they firſt make 
the impreſſions before obſerved, and then fly off by 
the pores; where their effects are manifeſted, as before 
mentioned; whileſt the water, with the more fixed 
matters, the earth and ſalts; being now more acrid, 
by being freed from thoſe, as appears by experiments; 
atts firſt upon the ſtomach and inteſtines and their con- 


tents, relaxing, ſoftening and cleanſing the one, blunt- 


ing the acidity of, and reſolving and digeſting, the 
other; and ſecondly, by gently ſtimulating the ner- 
vous fibrillae of the inteſtines and other veſſels, pro- 
moting the firſt and ſecond digeſtions, with all the 
other neceſſary ſecretions and exeretions. 

r makers 9 427. 
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8 Hence, we may ſee, that theſe waters are 
to detehniniered, in all ſuch diſorders, ag deduce den 
origine from indigeſtion, from Lal from cruditics 
and other foulneſſes in the firſt pa 3: Which, ſoon 
ex or later, carry their evil 1. 92 to, t other = | 
and, by inducing a viſc 15 5 of er bring on ſuch 
obſtructions as vitiate —— oeconomy; and that, 
with' the moſt rational — oſpect of ſucceſs; as we find 
them well qualified: to, promote al che curative indir 
cations... _ 

$4 428. From the infinite number of, mankind, who, 

by affluence, and pride, are here ape to lead ſlgath- 

ful and inactive lives, indulging in all the exgeſſes gf. 
luxurious tables and downy beds; we need not be ſur- 
priſed at finding the diſorders: e regs crudities 
ſo numerouſly and yariouſly. branched out, as they 
appear in our days, Gluttony, or exceſſive feeding, 


has however been, ns flint and deſtructive 
vice in every 150 and ee where opulence pre- 
valed. Upon theſe, the ſc ſevere curſe of a long train 
of maladies, deriving their cauſes from cruditics, has 
always been intailed, So ſenſible. was GALEN) of this 
capital evil in 17 oeconomy of life, with all it's nur 
merous train of dreadiul conſequences, that, he ſeems 
0 have looked upon it, as the cauſe of the worſt diſ 

a incident to man; when he judges, that men may 


FAY 00Y diſeaſe, who take care ta avoid contracting 


F. 3 The general of chronic, as well as many 
od? diſeaſes, re — Ee this fqul cauſe. 
To. this account, we — ach, charge the long cata· 
 logue of maladies attending luxurious and inactive 
Vbich are in no country more prevalent, 12 in urs; 
ſuch as indigeſtion, acidity, in the ſtomach apd inteſ- 
tines, and their conſequences, general obſtrudtions, 
melancholy, =) ay jig and hyſteric affections, 
coſtipation of belly.;. with. curdlike excrements, 
ſuppreſſion of the. natural diſcharges in general, of 
the menſtrual, in particular. It: ig. eaſy, to conceive 

0 De Cibis boni et mali ſucc. 
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bor theſe, complaints are corrected by Aken waters; 
conſidering the attenuent, diluting, fweetening, 
reſolving, aperient, diuretic, Jeoþ(rovht s and djaphore- 
tic qualities of the waters; which, I flatter myfelf, 
have: been clearly made out before, in explaning the na 
ture and uſe of fimple waters, as well as in the 
analyſis: of this water. But, to be more partieular; 


$ 430. Is the ſtomach oppreſied with indigeſtion, 


with crudities, with . purreſcent- acidity, the -conſe! 
ence of furfeiting and inaction. ? are it's coats furred 
and fouled, it's apetite loſſed, it's functions in gene- 
ral interrupted, and perſpiration of eourſe obſtructed 
from this cauſe ? Nothing can ſo effectually relieve 
ſuch complaints, as this ſpirituous, faponaceous li- 
quid, which at once attenuates the viſcid humors, re- 
| ſolves the crudities, corrects the putriſcency, blunts 
the acidity, deterges and cl᷑anſes the ſeeleders of 
the ſtomach and. — s digeſtion” and 
perſpiration, and? regulates the: natural diſcharges: 
9437. I the reſb of the inteſtinal channel furred 
and wy charged with groſs and mueous matters; 
or ande with hard, dry excrements, which itn- 
echylificatiow and nutrition, bring on a thin, lean, 
t habit of body, with a tenſe or eoſtipated belly, 
continual oppreſſion and anxiety of ſpirits, conſtant 
gnaw ing pains between the hips, aehes and confuſi- 
ons in the head, hat, thirſt and reſtleſsneſs? No- 
thing can ſurely anſwer the curative indications, in 


theſe complaints, from the aforeſayed cauſes, more 


effectually, than a warm, active penetrating, ſapona- 
ceous liquid; that muſt waſh-and eleanſe the inteſ. 
tines; reſolve the viſcidity:; diſſolve and protrude the 
exerements; and free the lacteal pores and: dats; 
dat and-wollifiuthaautiole fibres of the frame; cool, 

aſſuage thirſt, and deri ve the hHumers from the bead 
downwards, And this daily experience confirms, in 
the relief of numbers of-melanichelie; hypochondriac,” 
hyſteric/ and other obſtrudted Habits of Body. 


9 . Hare ne nes indigeſtions 150 
an 2 OL e 


? 


and ſweetening the blood, and reſtoring a juſt circula- 
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- crudities been carried further, to the vitiating the 


* * 


hole maſs of humors; to rendring the blood chick 


and ſizy; to the obſtruction of the meſenteric or 


other glands; to the oppreſſing and clogging the 

ungs with viſcous matter, which brings on afthmas; 
to the caſting terrene concretions upon the gland: 
and memhranes about the joints, and bringing on the 


gout; or to the depoſiting calculous concretions in the 


venal tubes or other urinary paſſages? What can give 
more effectual relief, than a diluting, attenuating, 
ſoftening, ſweetening, reſolvent, deterſive and diure- 
tic liquor, ſuch as Aken water appears to be? No- 
thing certainly can be thought to anſwer theſe cura- 
tive indications better than this water is by experience 
e 9d 232606478 3570; 3: „ iti 
8 433. Has this diſtempered ftate of the blood 
brought on ſpaſmodic contractions, palſies or other 
nervous imbecilities? No medicine mꝭte fairly pro- 
miſes or effects a cure, than ſuch, as removes the firſt 
cauſe; as the internal and external uſes of theſe waters 
are found to do in theſe caſes. 1 5 6: oh 
8 434- Has this morbid maſs of humors brought 


* 


on fevers of different kinds; which, coming to no re- 


gular criſis, have terminated in ſpaſmodic contracti- 


ons of the ſmall guts; in obſtructions of the liver, 
ſpleen, or meſentery, and induced bad concoctions, 
in the firſt and ſecond paſſages 3 unequal circulation 
and diſtribution of the juices, attended with à pale, 
fallow complexion, jaundice, anaſarca or dropſy; with 
a ſuppreſſion of the menſtrual diſcharges in one ſex, 
and of the hemorhoidal in the other; and at- laſt 
confirmed hyſteric or hypochondriac diſorders? It 
is eaſy, from the nature of theſe waters, to "ſee, 

what repeted experience confirms; their power and ef- 
ficacy in relaxing preternatural conſtrictions and ten- 


ſions of the fibres of the ſolids in general, - eſpecially 
of thoſe of the inteſtines ; in diſſolving and diſcharg- 


ing their contents; in mollifying the glands, and re- 


ſolving and removing their obſtructions; in thinning, 


tion 
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non and equal diſtribution of the fluids; and reeſtabliſh- 


ing, with the natural ſecretions and excretions, the 


ncipal- vital functions, thus interrupted. | 

9435. Are there ſpaſmodic commotions or con- 
tractions, with cholic pains tenſion and coſtipation, in 
the ſtomach or inteſtines, ariſing from crudities or 
the irritation of acid humors in theſe paſſages ?—' 
Nothing more ſpeedily relieves theſe excruciating: 
complaints, than the free internal uſe of Aken waters, 
in draughts and clyſters, ſeconded with bathing ;' 


before they bring on any conſiderable degree of inflam- 


mation; for reaſons befor&explaned. oþ>þþ” © 

9436. Or, does the thus induced general depravity 
of the Juices prevent their free circulation, eſpecially- 
through the ſmall veſſels on the ſurface of the body; 
and thereby, cauſe weakneſs, laſſitude, pains in the 
joints, limbs or loins; ſpots and eruptions on the 


kin; ſwellings of the glands, thoſe about the lower 


jaw eſpecially ; and the other ſymptoms of this kind 
of ſcurvy and ſcrophula'?—W hat, like theſe thermal 


waters, Can dilute and attenuate the thus. vitiated juic- 


es; blunt their acidity ; and fit the morbid matter for 
lalutary protruſion, by the deſtined emunctories? 
Nothing certainly has been by experience found more 
effeual in ſuch diſtempers, than theſe waters; which 
are daily obſerved to cure dangerous internal, as well 
as the moſt contumacious external ulcers, with in- 
vererate-itch and other cutaneous foulneſſes, by ſeaſon- 
able internal - and external application, ſeconded by a 
regular diet. 2 10.5 4 | | 

$ 437. Or, does the ſharpneſs of the urine of ſuch 
evil habits, which may be always looked upon of the 
acid kind, give painful ſenſations in the kidnies, blad- 


der or other part of the urinary ducts, attended with 
a diſcharge of mucus or glare ? What can more effec- 
tually relieve ſuch a complaint, than a mild, alcaline 


ley, which'is fo attemperated, as not to hurt the eye, 
and which thins this excrement and blunts this aci- 
dity. This is experimentally proved in this ther- 
mal water; the uſe of which, not onely neutrates 1 
| "aa 


* 
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acid; urine; but, even. renders, it algaline ypan, long 
taking; as may be proved upon inſtilling the acid of vi- 
triol into ſuch. urine, z, for, before the water is drank, 
this acid has no ſenſible effect upon it; whereas after 
five or ſix pints are drank for ſeyeral ſucceſſive days, 
it will be found, eſpecially towards the evening, to 
cauſe an ebullition. Hence, the effects of this water 
in gouty and calculous caſes, becomes eaſily explaned. 
The ſalutary uſe, of ſuch waters in theſe; complaints, 
whoſe cauſe and matter bear ſuch cloſe analogy, is au- 
thoriſed by all the writers, that treat of the virtues of 
the nitre of the antients, or of waters therewith im- 
pregnated ; particularly, PLinv, STRABO, OAELIus 
AURELIANUS, and SCRIBONIUS'LARGUS, - 
8 438. There are no perſons, in whom the powers 
and organs of procreation are found more languid and 
imbecil, more unfit for the great work of nature, 
than thoſe; of either ſex, who, by full and groſs feed - 
ing, indolent, inactive and luxrious living, lay a foun- 
dation for plethoras, indigeſtions, foulneſs of tha veſ. 
fels, a diſcraſy of the juices, and a general relaxation 
of the ſolids. Such perſons are too frequently put 
upon courſes, that rather increaſe, than correct, the 
malady. Men are taught to take the moſt nouriſhing 
high, rich food, ſaloop, ſago, vermicelly, with ſpi- 
ces, acrid, ſtimulating and aromatic medicines; while 
the woman is cloyed with, aſtringents and ſtiptics, till 
the preſent diſorders are agravated, or worſe induced. 
In theſe caſes, a light, ſimple, ſparing. diet, moder- 
ate exerciſe and the uſe of theſe waters, muſt be 
found: preferable to any. other courſe known in empy- 
rical or rational practice. The cure of theſe like im- 
becilities muſt conſiſt in freeing nature from the un- 


natural burden, thrown upon her by intemperance ; in 


cleanſing the veſſels in general, reſtoring the juices 
to their natural balmy craſis, and eſtabliſhing the 
whole ſecretions and excretions of the oeconomy. T0: 
this, the duplicate ſalt in theſe waters muſt greatly 
contribute; ſince even the ſea ſalt alane has been. a,. 
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ways looked; upon, as fuch an. incentive; to- Venery,. 
as td gind us the word i ſalacious ; vchich the gramma- 
tians em juſtly to) derive. from ſal; ſalt; which was: | 


ullte male evan the brute creation prolific; bob which 5 


purpoſe; it was recommended by ARsfOν EL. Fhe 
Egyptian prieſts, well ſhalledcin, the ſecrets; of nature 
andi ant, were ſo ſenſible of this quality af ſalt, tliat 
to ptaſervr a fpatleſs chaſtity, ini I hich. they were 
2 remarkably ſtrict, than any other alergy beſbra. 
— were found; religiouſly: — 
Pye ſalt; according to) FLuTAaaCni';2 who: thinks, 
the pagan fable, of Venus's ſpringing from the ſea. 
cook niſe from this notion. And * not, all the 
heathen mythology may be explanod in the like man- 
ner; ſince in chemiſtry, the relations of the gods, 
whoſe names are given to the metals, and their — 
ties, are found, by ſome, very. intelligible and juſt. 
9439. From. theſe conſiderations, the 3 
will eaſily judge, who. are and who. are not fit ſubjects 
for. a courſe of theſe waters, and determine in what 
conſtitutions and what diſorders, they may be expected 
to prove beneficialʒ uſeleſs or prejudical. They ar 
no doubt, to be looked upon as à moſt powerful me- 
dicine, of very extenſive, but far fromuniverſal, uti- 
lity. And, as the indiſcriminate uſt ot them may 
be found far from beneficial; I judge it expedient to 
paint. aut here a general ſcetoh of cafes, | in which 
theſe waters may not be given ne any deſireable 
ſucceſs. | 
440. hough-womay not in art or nature know 
4, medicine of ſo great efficacy, as this water, or one, 
which ſo well a with different temperaments; 
yet, is it by no means to be looked: upon, as a 
matter, that may be 1 uſed without 


danger of evil conſequences. 
94. If it ſtiould be ſayed, that Aken water may 
agree with ſite-complexions, and prove ſer- 


viceable j in the humid and cold, as well as in the hot 


III Anim. 1, viii. c. 10. — * Sympoſac. 
| | | and 
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ſeem à paradox, if not ridiculous, But, the dif. 
culty will be removed upon conſidering, it's various 


operations. Whatever is actually warm, blunts aci- 


dity, thins viſcous. and ſluggiſh; humors, promotes 
the circulation of the blood and the diſcharge of. ſe. 
rous humors by the pores and other emunctories, 


muſt reſtore the phlegmatie, cold patient to the na- 


tural warmth) and vigor. This the rational uſe of 
theſe waters demonſtrably effects. And on the other 
hand, whatever 1s * to 2 and pos arid and 
criſp fibres, to obſtru res, omo 
1515 way, che Apulien of band — ver 
muſt reſtore the hot and dry temperament to the na- 
tural coolneſs and moiſture. And reaſon and expe- 
rience concur in demonſtrating this to be evidently 
effected by theſe waters. + | | 
$ 442. Yet, there are particular inftances in theſe 
kinds of caſes, where theſe waters can produce no 
falutary, and may cauſe evil and fatal effects. To 
inſtance ſome few for example. WW 

8 443. In all cold, phlegmatic diſorders, where, by 


long ſtanding, the fibres are extremely reduced and 


relaxed, with ruptures of the veſſels and extravaſati- 
ons or lodgements of ſerous humors or lymph already 
made either in the interſtices of the muſcules, in the 
lower belly, in the cavity of the cheſt, or in the head; 
there, the internal uſe of theſe waters, inſtead of ſer- 
viceable, muſt prove deſtructive; as it muſt ſuddenly 
increaſe the volume of the preternatural lodgements ; 
and therefore, when ſuch are made in the head, and 
thereby cauſe, lethargies, epilepſies, the forerunners 
of an apoplexy, or any other interruption of ſenſe 
and motion; or when they are formed in the cheſt 
and cauſe convulſive coughs, and violent aſthmas; 
or lodged in the lower belly; there, drinking the wa- 
ters muſt incteaſe the malady, and cauſe ſudden, fa- 


tal effects. | 


$ 444. In hectic and tabid caſes in general, thoſe 
| UN 1 {7 » - wi 
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that attend loſſes, or great colliquation, thinneſs or 
ſharpneſs, of blood, in. violent fevers, and perſons of 
choleric habits, ſubject to eriſypelas or other bilious 
complaints, and of irritable fibres, in particular, theſe 
waters are not found beneficial. In ulcerations or 
eroſions of the lungs likewiſe, they are found im- 
roper. 3 Mer ea . Ae tor * 
B 75 5. Though in glandular obſtructions and tumors 
in general, theſe waters be found very beneficial and 
poyerful.; yet in inveterate, indolent, ſchirrous tu- 
mors of the glands or bowels, little is to be expected 
ſrom theſe waters, or perhaps, any other medicine. 
$ 446. In hemorhages, in inflammatory caſes in 
general, the uſe of the waters are forbidden; eſpeci- 
ally, in the acceſs of a fever, and in the gouty parox- 
yſm. But, when it's fury is ſpent, the internal, as 
well as external, application of this water will pro- 
perly come into play. Some have a notion, that 
taken in the interval, they bring on a fit of the gout. 
This may be ſayed, with the appearance of truth, of 
thoſe waters, in which an acid is . and 
which are extremely charged with ſtoney or terrene, 
as well a matter. But here, I ſee no 
reaſon to apprehend it, from mine own or other's ex- 
perience : | rank them myſelf for ſome months, to 
the quantity of a gallon a day. I bathed long and 
frequently in them, and often had recourſe to the va- 
por bath; yet, ſo far was 1 from finding this attended 
or threatened with the return of a fit; that I daily got 
ſtrength, and the free uſe of the joints, before weaken- 
ed or ſtiffened by the ſeverity of the inveterate heredi- 
tary diſtemper. | $6 6 
$ 447. The principal caution beſides,. that occurs 
to be inculcated is, that as theſe waters produce a 
principal part of their effects by ſoftening and relax- 
ing the fibres, ſtrict attention ſhould be had to the 
bracing and reſtoring the thus relaxed fibres to their 
due tone, where nature, though relieved from her 
burden, is. found unable to redreſs her. own griev- 
ance. This may be effectually done by cold bathing 


in 
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in the fame habits, by the uſe of Terragincous waters 
and other toe inks in beter 8 . boch a 
helps, Aken is happily provided. 7 e ſpring Sf Scr. 
Kn waer dle belt Cola dan Wee 18 2 prey 
martial water in the ſuburbs, an other, withih a league 
of che town, àt a place, called, In Den Een; thi 
for thoſe, that require more powerful aid, in that way, 
Spa will not be found too far diſtattt. 
8 448. It now remanes, that we fay fome what bf 
the times, feaſotis and manner of drinking theſe” wa 
ters. Though it beevident, that che uſe of naturally 
hot or warm waters was known in the earlieſt ages ti 
phyfic ', and theſe not onely ſimple, but impreghated 
with fulphur, bitumen and nitre ; yet, the names, 
they gave them, of Thermae or Balnea, as well, as the 
filence of moſt writers with relation to their inter- 


. 


nal uſe, ſhews'that the antients confined therriſelves 


chiefly, if not ſolely, to the external application 
hot waters, in baths, fudatories, embrocations, Kc, 
The general internal wſe of moſt thermal waters, now 
known with us, may be looked upon to have been - 
troduced within little more than a century; and that, 
not without much difficulty and controverfy among 
the practicioners. In this BLONDEIL, before mention- 
ed, engaged, in che year 1655. with ſome acfimony; 
a moſt induſtrious and laborious writer, but not enough 
verſed in chemiſtry to be of great weight ih the irgu- 
ment; though he is the firſt after Bxvaesvs, br Bav- 
nezivs*, within my knowledge, that wrote expre 
on theſe waters, and -Eftabliſhed the internal uſe 
them; However, I do not poſitively aſſert this for 
$ 449. As the temperature and virtues of theſe wa- 
ters are found at all times of the year the ſattle, they 
may be uſed with propriety in all ſeaſons. In the ca- 
nicular days or other hot weather, the drinkers ſhould 


take them before the ſun has toſe to heat the àtmo- 


Hir. de atre locis et aquis, Baveis, de therm. 

b PRTR. BRUnks. de therm. Aquiſgran. viribus cauſa et legiti- 
ma uſu. Antverp. 1555. | 
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jhere and take care to keep themſelves cool and tem- 
gerate, by regulating the air, their diet and exereiſe. 
And, on the other hand, in the extreme cold of the 
winter, the Hke caution is to be obſerved, not to ex- 
poſe the body, after drinking theſe waters, warm and 
perſpiritigs to the ſhocks of an inclement air. In theſe 
extremes, it is plane, the waters may be drank, con- 
ray to che received groundleſs cuſtom, and that with 
afery and ſucceſs z but, with moderation, deliberation 
aloe LS 

$ 450. The making of certain determinate ſeaſons 
o the year, in which alone theſe or ſuch like waters 
may be ſafely or faccefsfally uſed, internally or exter- 
nally, is a folly, which has too long prevaled at Aken 
and elſewhere, and ſhould now be laughed into con- 


tempt, and exploded. I n be uſed, 
2s well internally, as externaſty, in all ſeaſons of the year, 
taking them o vr late in the day, or in great- 


er or ſmaller doſes, ha with the other mentioned 
precautions, according to the heat or coldneſs of the 
kafon. The phyficians may make vacations for them- 
ſelves, if they think it confiſtent with the duties of 
their profeſſion, or that their fortunes or conſciences 
vill permit them, to deſert their poſts, at any time; 
but, they can not with truth or reaſon ſay, there need 
be any vacations or ſeaſons made for the waters, when 
ever patients can have convenient acceſs to them. 

$ 451. From what has been ſayed, with reſpect to 
the ſeaſons'bf the year, the times of the day, fit for 
drinking theſe waters, may appear. Like all alterative 
medicines, they ate beſt taken when the ſtomach is 
moſt empty. This is generally in the morning 
which is therefore, the moſt proper time of admini- 
ſtring thera ; eſpecially, where a diſchatge by ſtool is 
to be promoted. Though, He other alteratives, chey 
may be takten in all the/medicinal hours, that is, when 
the ſtomach is leſt engaged in the action of digeſtion, 
which is commonly three times a day, morning. noon 
and evening, about ah hour before each meal; and 


in 
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in many caſes, after becoming by uſe familiar to the 
economy, they may be taken at meals, as I myſelf 
took them with deſireable ſucceſs. 3 
5 452. The ſources, from whence they are beſt to 
be drank, may be diſcovered from judging of the 
different degrees of heat and impregnation. of theſe 
waters; for, they differ in nothing elſe. Where the 
moſt hot waters and ſtrongeſt impregnation with volz. 
tile and other parts are moſt eligible, they ſhould be 
taken from the ſource of the Emperor's bath or the 
New bath, or. for greater mediocrity, thoſe of the 
fountane, Cornelius's bath, Carol's bath or Roſe bath 
may be uſed ; particularly, when the fountane runs no 
longer. N 3 . 
9453. To explane this, it is neceſſary to inform 
ſtrangers to Aken, that the wiſdom of the magiſtrates 
of that famed city has been ſuch, as to erect an hand- 
ſome, well ornamented ſquare marble pillar, . in. the 
great ſtreet, where the principal ſource of the preced- 
ing baths ſprings. This pillar conſiſts of four equal 
ſides, to each of which-there is a ſtone baſon affixed, 
into which the water runs by two ſpouts or fountanes 
at a convenient diſtance above the bafon. - At the bot- 
tom of this baſon, is an opening, by ſtopping or cloſe- 
ing of which, the water is collected or runs to waſte. 
This pillar ſtands contiguous to a very handſom pi- 
azza, where the patients take their waters, recreation 
in walking, converſation, &c. Behind this, there is a 
pretty plantation of trees, layed out in rowes for ſha- 
dy gravel walks, and two Corridores or covered walks, 
well paved with marble. - At the end of the one of 
theſe walks, there are ſeveral vaults and convenient 
offices for the gentlemen, that drink the waters, and 
at the end of the other, is a little neat ſquare, with 
proper accommodations for the ſex, to whom alone it 
is conſecrated. In theſe, any gentleman or lady may 
ſecure a proper ſeat, during their reſidence at Aken; 
than which, nothing can be more commodious or ele- 
gant. Within the pillar, a pump is placed, whoſe 
Bu | f pipe 
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pipe of ſuction communicates with the chief of theſe 
ſources, near it's bottom. Over this, and quite out 
of ſight; a man is placed, who works the pump and 
ſets all the fountanes continually playing for the pub- 

lic, from between five and ſux to nine every ,mornmg. 
Here, moſt patients and others furniſn themſelves 


with water for the day, But, as I expect to ſee the 


uſe of theſe waters eſtabliſhed: upon a ſtill more ex- 
tenſive and rational footing; I hope to find the ma- 
giſttates, who havehitherto been ever found ready to 
de at any expencę or trouble, to promote the eaſe, 
ſatisfaction, and general good accommodation of 
ſtrangers, will order the fountane to be played from 
three, to ſix or ſeven in the ſummer mornings, and in 
the cooler ſeaſons, an hour or two at noon, as well. as 
an hour or two in the afternoon; This will, at the 
ſame time, ſupply all the emergencies, that it im- 
proves the waters, which are ever found the better, 
te more frequent they are drawn. But, though it 
ſhould. remane as at preſent, no patient can be much 
at a loſs for a glaſs, or any quantity, of the waters 5 


ſince, the ſourees of the ſeveral baths are open, at all 


hours, to the puhlie jm ho oberg 
8.454. The doſe and manner of drinking of theſe 
waters is next to be ſettled. There is nothing: more 


© „ 


like waters: It is chiefly to be made out by the manner 


of giving them, and that depends on the particular 
caſe of the N and the intentions to be anſwered. 


No perſon fhould begin with above half a pint, and 
many ſhould ſet out with half that quantity, or leſs. 


Wdere, regard is had to the volatile parts, the nearer 
the ſouree and the quicker they are drank, the better. 
All, that are able, ſhould, in ſuch caſes, take them up- 
on the ſpot; and if the weather be moderate, walk 
gently about to keep, up the proper degree of heat. If 
the weather be hot, they are to take them in the ſame 
way, uſfing but little motion and keeping in the cool 
air and ſhade, for fear of overheatipg the blood, In the 
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ner, und ſo to a third of fourth. But, moſt 
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colder ſeaſons, the more robuſt mould likewiſe taks 
them at the ſoutce, and uſe as much exertiſe, as will 
keep up and cheriſh the native heat ; whileſt the mote 
tender and delicate, at ſuch times, ſhould take them 
in their beds, or in warm chambers; ſceing they be 
brought with expedition in bottles well ſtopped. from 
ne hotreſt ſources. © 

"7 455. After che Beſt gli, en, vere or twenty 
itunes is to be A rpoſed, between that and the next, 
atoording as the ſtomack is able te vetain it, without 
once, or to paſs it, without inconvenience. As'foon 
as the ſtomach is found to paſs ſome minutes at eaſe, 
without fickneſs, loathing, fulneſs or oppreſſion, after 
the firſt glaſs; a ſecond may be taken in the like mun- 


the more delicate cf; , ſhould content thettiſelve 
with -one glaſs or two for che Krlt day or two, and'in- 
creaſing to a third,'the ſecond day; continuing two & 
three days to take chat doſe — 2 then augmenting 
it, as need requires, N EN days, 
till the quantity, judged expedient icular 
ny — deu taken. — rome 
ration of the water, the doſe is to be determined. 
here cleanſing the firſt is the chief view, 
It is to be drank in larger draughts and oftener repet- 
ed. Some are purged with a or three pints, 

whileſt others are not thus affected by a gallon. Where 
It purges, it's tion is to be limited by the num- 
ber of glaſſes; for, every one taken aſter the fd e 
tion, generally ee another. Where it leſt purges, 
there it paſſes moſt ſenſibly by the urinary paſſages, or 
the pores of the ſkin. When the former ts the indi- 
cation, it is to be drank more ſlowly than with the 
Purgative view ; and when the later intention is attend 
ed to, it is to be given in a ſtill ſmaller quantity, and 
more flowly. Thus, it is to be given in ſmall quantities, 
repeted at Pay r intervals, and gradu Ae increaſed and 
continued, in ſuch proportion, and for ſuch 8 as'1s 
Found neceſſary to anſwer the deſired After 
which, it is not proper to quit it rn j but, to 

voi 
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void mocking the oeconomy with ſudden | it 
jsbeſt to rnd off the uſe of the water flowly, as it Was 
begun; that is, by diminiſhing the quantity at the 
end of the courſe, in the ſame manner, as it was in- 
creaſed at the beginning. And thus, given to fit ſub- 
jefts, with due care and caution, for a proper length 
of time, it ean not i 6F prbliicing Ger moſt * 
ahh effects. 78 

5 456.” Where theſe waters are intended ths as 
Ateratives, ee y in N chronic diſeaſes, 

may, great Efficacy, be taken 
n A before r 5 an hour 
before 8 48 Far as a glaſs or two may be agree- 
able to the ftomiach.” And, in bad dig ion andfour- 
neſs in the ſtomach and bowels, a glass at, or ſoon al- 
ter, meals will be found ſerviceable; as it promotes 
edneoction and corrects the ſuperabundant acidity. 
Weakly and emaciated perſons may take them with a 
jn er more of aſſe's, or mare's milk in the firſt glaſs, 
or a ſpoOnful or tw e of cow's milk in every glaſs uf 
che water ; by which means it will at the ſame” tire 
become a reo tve and an alterative. 

F 459. Some -praBticioners are very ſtrict and forihed 
in preſcribing preparatories to the uſe of this and fuch 
like waters; Tach 'as different kinds of evacuations, 
ciefly'by purginꝑ, and thoſe ſometimes re Bur, 
cus is for the art ſuperfluous: For, though in 
very plethoric and ſanguine habits, blood-letting is al- 
ways to de premiſed; yer, where there is merely a 
fulneſs-or foulneſs in the firſt paſſages _ — 1 | 
ters will generally do the office better, than 
nary purge. © However, leſt in ſuch Heide, w 7 
may — offenfive belchings, loathing or ſickne 
at the firſt taking; and even after, occaſion the taking 
them with reptignanee z it may, in ſuch caſes; be expe- 
dieft to premiſe a mild vomit, or a gentle purge or 
two of the ſaline Kind; ſuch as Epſom or Sedlitz, or 


Glauber's falt, ſoluble tartar, or ſal polychreſt, with or 


Without manma, or an infubon of rhubarb and ſenna, 
M 2 0 with 
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with any of theſe ſalts in plane, or in the thermal, 
water. But, the ſimpleſt and beſt preparatory, where 
a very extraordinary fulneſs does not require a more 
ſudden, powerful, previous evacuation, is the very 
thermal Bl let to ſtand open, till it's heat is con- 
fiderably abated and it's 1 pon which are the 
moſt apt to affect the ſtomach and head, are diſ- 
ſipated. This will be more effectually done by heat- 
ing it gradually to the degree of boiling water; then 
letting it ſtand open to cool and make the earth ſub- 
ſide. By chis means, the water will not be apt to of- 
fend the ſtomach or affect the head. And, as it will 
be then leſs diaphoretic, howng loſſed it's 'wolt- ſub- 
til and penetraans Baſes s, ſo it will prove mom: Pu 
gative. 

$ 458. The water thus altered and pretty cool, will 
be found to anſwer very well with ſome patients, in 
whom the unaltered water might, at-firſt taking; other- 
wiſe cauſe offenſive heat, ſea at ſtomach, and me- 
grim or dizzineſs of the head. And thus, it may be 
given at firſt, coming gradually near the natural ſtate, 
as faſt as circumſtances will admit; till at length the 


patients be by flow degrees brought to bear it in the 


utmoſt perfection, at the ſource. 
13 459. > Thus, this water may; ſometimes be made 
eparative to a courſe of itſelf. And a ſhort courſe 
ofthaſe external as well as internal, is, in moſt caſes, 
the moſt excellent preparatory for a courſe of Spa, or 
ſuch like ferrugineous, waters; which are never found 
fo effectual, as when the body i is univerſally cleanſed 
by the uſe of ſuch a ſaponaceous fluid. 
8 460. During the courſe of theſe waters, her 
Hort or long, the uſes of all the non-naturals, as they 
are called, is to be exactly regulated. 1 
5461. 1. With Fn to Air, it will, be expedi- 
ent to vary that, for ſuch as are able, either on foot, 
or in ſome fit carriage. For this purpoſe, the; walks 
in and about the city and all the outlets are agrecable 
and convenient. The onely cautions requiſite in t 
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the air, are to avoid the inclemency of the weather; 
extreme cold on the one hand and extreme heat on 
the other; with the damps, that fall after fun. fer. 
Shifting.the air to be breathed in any convenient man- 
ner, within theſe rules, will be grateful, proper and 


neceſſary. | enn LIST . f * | 
$ 462: 2. With reſpect to food, ſolid and liquid; 
in general, none ſhould be taken with the waters, 
which are to be drank early in the morning, nor af- 
ter, until the ſtomach is found quite free from them. 
Then a light, ſimple breakfaſt of gruel, chocolate, 
tea or coffee, milk or light broth to thin and waſted 
conſtitutions, with bread or biſcuit, ſhould ſuffice. 
The colder habits, in the colder ſeaſons of the year, 
may take a little mulled wine, or an egg beaten up 
with wine and water, and gently heated. For dinner, 
food of eaſy digeſtion and ſound: nouriſhment, no way 
repugnant to the nature of the waters, nor the diſ- 
order, ſhould be taken; ſuch as good ſoups, freſni 
fleſh and fiſh planely dreſſed, without thoſe deſtructive 
incentives to gluttony, high ſauces, pickles and the 
like 3 and in moderate portions; never loading the 
ſtomach, with any food, at any meal; for, this would 
make the courſe of the waters fruitleſs or endleſs. The 
ſupper ſhould be by the halt lighter, than the dinner. 
The uſe of vegetables in general is to be moderate. 
The drink ſhould be at meals, ſuch as beft ſeconds the 
virtues of the thermal water; ſuch are the waters of Sel- 
ter or Bonn; which are had in the town in plenty and 
perfection, at a moderate rate; or the thermal waters 
let ſtand to cool. Such as are accuſtomed to the uſe of 
fermented liquors, may take ſome glaſſes of any ge- 
nerous wine after dinner and ſupper; and ſuch, as 
can not afford wine, may have recourſe to it's ſubſti- 
tute, beer; but, either ſhoyld be moderately taken; 
as all exceſſes in them muſt fruſtrate the uſes of the 
waters; eſpecially, when they are found in any degree 
tending to ſour; for then they greatly alter the nature 
the waters; as may 77 from the effects of acids 
þ NY C 
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166 Of the internal Uſe of ARI WArazs. 
in the experiments. And as no' fermented liquors can 
be free from acidity ; the left acid are to beprefered, 
and even then but ſparingly uſed; unleſs wh 2 
other motives, they may be found neceſſary. 
meals ſhould be much earlier, than modern —_— 
admit, Dinner ſhould not be later, than one, nor 
ſupper, than eight; breakfaſt when convenient. 

$ 463. 3. 4. Exerciſe and Reſt, Sleep and Watching, 
are to be ſtrictly attended to, and duly regulated. 
Exerciſe ſhould 3 re ral am, al- 
ways within- bounds ; never in 2 extremes, as to 
over heat the blood, to over fatigue the body, or ex- 
hauſt the ſpirits. Reſt is not to be indulged further, 
than may be found neceſſary, to refteſh, cheriſh; or 
reſtorethe natural vigor. Patients, in a courſe of theſe 
waters, are apt to be drowſy and flee 
the day time is not'to be 
meals; as it obſtructs dig 
And thereby lays a new —— for the evils gene- 
1 ” removed: or prevented; crudity and 
plenitude. ry perſon ; uſing theſe waters, ſhould 
20 to bed at a 1 ſooner or later, as 
more or leſs ſleep may be found neceſſary; and riſe at 
a certain ſtated hows the next morning, to return to 
the fountane of health, and the exerciſe of the func- 


tions of life. 


$ 464. 5. The Diſcharges of the body are regulat- 
ed by the courſe of the waters; after which, the next 
things to be conſidered are, 

$ 465. 6. The Paſſions of the mind; theſe require 
the greateſt attention and care; ſince, without the ſtrict 
eſt regulation of them, the uſe of theſe and moſt 
other active waters, will be uſeleſs, if not prejudicial 3 
as the irregular ſalies of inordinate paſſions overſet and 
diſtract the whole animal oeconomy. For this reaſon, 
all that have recourſe to theſe or theſe like waters, 
with hopes of ſucceſs, muſt di all care, diveſt 


themſelves of all attention to ſtudy or buſineſs whes- 


loever, and keep every paſſion under the "prog 
realon, 
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or as much as poſlible give up the whole mind 
3 and keep it Woch z ſtate of diſſipa - 
ton. But, let all avoid the errors, which are gene- 
rally run into at baths and other water drinking pes ; 
eſpeciall , by thoſe of our country; I mean in ſtudyi 
for plealures, or laying themſelves. out with as Pp 
ſalicityde for amuſements, as can be requilite 
ro carry on the buſineſs of any ordinary oration, 
To this ſhameful exceſs, is the now great and impor- 
tart, but in wiſer days, reproachful and abominable, 
buſinefs of gaming carried on, almoſt yniverſally ; 
and what ſhould onely be ufed as a mere amuſement, 
made a ſerious occupation. I need not attempt to 
pu out the too obvlous, ſhameful agitations of paſ- 
os ſeen in moſt private, as well as public, aſſem- 
bes upon theſe occaſions. It is enough for my pur- 
poſe ta warn men againſt ſuch, by letting them ſee 
tey are generally incompatible wich. the fucecſs of 
e and moſt fuch like waters, as they are with the 
ie New to ty .. 5 | 


5 466. Next to this moſt ſordid paſſion, that, 
ich does moſt honor to human nature, is apt, among 
the younger clas, to prevale. It will be readily 3 97 
ed, I muſt mean love. What pity it is, ſo noble, io 
ſweet a paſſion, that, in which man moſt emulates the 
dwinity, for, God is love; What pity, I ſay, it 8, 
that this paſſion ſhould' prove productive of any evil. 
But, ſuch is the caſe : Ix is here moſt injurious in the 
beſt accepration. of the word, How much more in 
the modern perverted meaning, in which it implics a 
paſfion, che Micit indulgence pf which, levels the ta- 
tional with the brutal mind. The gratification of luſt, 
to which theſe. and all waters, that tend to the reſto- 
ration of Health and vigor, prompt, is carefully to be 
ayoided'; * eſpecially, where onely a ſtimulus alone 
given, and that but momentarily; fince, after ſuc 
exerciſes, the bodies are found much more languid 
and imbecil, more unfit for amorous intercourſes, as 
Well as other purpoſes, than before. 

1 a M 4 $ 467. 
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8467. It is the province of the phyſicians of the 
ſoul alone to urge a more complete and continual ob- 
ſervance of the regulations of the paſſions, which dif. 
tinguiſh the true believers, from infidels, rational from 
irrational ſouls, and ſecure the eternal health of the 
better part, the ſpirit ; while it be my taſk-to point 
out thoſe things, that regard temporal health, chiefly 
that of the periſhable part, the body. e 
8 468. It is vanely thought, that, as ſome, men do 
corporal penance for their ſins and return with new 
apetites to their luſts; ſo, they may ſubmit to a ſtrict 
courſe of theſe waters, and obſerve a moſt exact regu- 
lation of all the Non-naturals here, for a while; hop- 
ing to be able to return to the gratification of all their 
apetites, with new reliſh and b Let ſuch but 
think, and be undeceived. Is the glutton the more ſe- 
cure or the better for having emptied his inſatiable ſto- 
mach, with a vomit, to prepare for new exceſs at a 
banquet? Or, is the ſwine to be conſidered as clean, 
who after waſhing, ſtraitway returns to wallow again 
in it's favorite mire? — The perſon, who by a courſe 
of theſe or any other medicated water, or other medi- 
cine whatſoever, under the moſt juſt regulations, re- 
covers health; ſhould, by the temperate uſe of the 
goods of life and the moderation of apetites and paſ- 
ſions, learn to hold the ground, he has gained; to pre- 
ſerve health, which the longer or oftener it is inter- 
rupted or loſſed, the more ſlowly and hardly it can be 
reſtored or recovered. It is found by fatal experience, 
that where the waters ſuccede beſt, ſuch. patients, as 
do not, at leſtfor ſome time, purſue the regylar courſe 
of diet, &c. obſerved with the, waters, . ſuddenly. re- 
ſe into their former, or perhaps fall into worſe, 
diſeaſes, Of which, they cken inconſiderately im- 
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5469. A8 it muſt be neceſſary to recapitulate what «. 

1 has been ſayed of ſimple, warm water, 
in judging of the effects of medicated hot water; ſo 
we muſt recur to what has been ſayed of ſimple, to 
form a judgment of the medicated, . baths. - 

9 470. Whatever then is juſtly attributed to warm 
baths or the vapor or ſteam of hot water in general, 
muſt hold 4 in an eſpecial manner, of water im- 
pregnated with ſuch principles, as increaſe it's ſoften- 
ing, relaxing, penetrating, reſolvent and deterſive 
qualities; ſuch as have already been demonſtrated in 
theſe excellent wateees. w 4 

9 471. The great convenience and elegance of the 
baths of Aken, preferable to any we ſee or hear of 
elſe where, have been ſet forth at large in the begin- 
ing of this diſſertation. Nothing here remanes, but 
to explane the uſes of theſe waters in the way of baths, 
which may, be looked upon as threefold, the general, 
the partial and the vapor bath, of each of which a 
word or two a part; as little more is neceſſary, after 
hat has already been ſayed on ſimple warm baths. 

9472. But, though GaLen ſeems to prefer ſimple 
potable water, to that of the ſea or other ſalt, nitrous, 

a or 
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or fulphureous waters in baths, eſpecially 4 
— "cog to be —— in many invere- 
rate caſes, than baths of mere imple water can poſ- 
fibly be. 
$ 473- As the internal uſe of this or any ather wa- 
ter is onely to be determined by 2 demon- 
ſtrating the proportions, properties an qualities of 
the ingredients; ſo is the external uſe to be aſcertained 
upon the ſame principles ſolely. - 
F474. — it will appear, that whatever fim le 
warm baths may, theſe muſt, effect; and on the 
| hand, 8 by their ſubtil, active conſtituent 
pes, may produce effects, which ſimple baths can 


* To be more explicite; does a ſimple bach 
foften and relax the ſolids, rarefy and dilute the fluids, 
deanfe and open the pores ? Theſe medicated baths 
muſt do n from the action 
of the warm water, w is their bafis, with the ad- 
dition of it's volatile mineral ſpirit and inflammable 
principle, together with its refolvent and deterſive 
falts. Therefore, more previous becomes 
more care and caution js to be had in ad- 
theſe, than ſimple warm baths. 
— They are to be uſed at the fame ſeaſons of 
the year and times of the day, with the fimple baths ; 
that is in the warmer, rather than the colder, months; 
and either morning or evening, as ſuits beſt the occa- 
fion or emer of the patient; 3 
bowels be always e and free; for which oÞ ks 

the internal uſe of che Waters 1 092 the TT 
ratory. 


129977 The time of ſtaying in the bath is to be de- 


termined onely from the caſe and circumſtances of the 
= The more aged, robuft, corpulent, and full, 
od require bathing the longeſt. The more To's 


* Lib. i. Art. curativ. Achs. 9 
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Of the external Uſe of Ax RX Warans. 171 
dekcate, lean and emaciated, are ſerved with, and in- 
deed bear, leſs. Neither mould ſtay in the bath long- 
&, than they find their heads perfectly free and eaſy, 
their ſpirits and ſtrength refreſhed: For, as ſoon as the 
head begins to be heated, or feels full or heavy, or the 
patient grows languid or dull, he ſhould be directly 
removed- from the bath and layed in a warm bed to 
cool gradually, or to ſweat; according to the pre- 
ſcriberꝰs intention. Ute makes bathing more familiar, 
but then leſs efficacious, to all. Hrn 

$ 478. For maſt purpoſes, it is ſufficient to bath 
from fiveteen to thirty or furty minutes; though ſome 
bear up to ſivety or fixty; none can well require more. 
I moſt cafes, this bath becomes the moſt powerful and 
certain ſudorific known; eſpecially, when this inten- 
tion is ſeconded by drinking ſome glaſſes of the water 
in the bath or ſoon after going into bed. Where 
ſweating is not in view, and the relaxing the fibres and 
inviting the humours externally is deſired; there, a 
glaſs or two of cold water, occaſionally mixed with a 
little wine, or ſome glaſſes af Spa water may be given 
to moderate the internal heat and ſupport the ſtrength. 
And thus, this chalybeate water, which in ſome dry, 
obſtructed, conſtipated habits of body, can not be tak- 
en with deſirable ſucceſs; may, by this manner of 
giving it for ſome time, prove moſt agreeable, ſafe 
and effectual. E326} 7 3149 Bey #5 

$ 479; It is not eaſy to determine how often the 
bathing ſhould be That, as well as the 
length of the time of continuing in the bath, muſt 
depend upon the age, ſex, ſtrength, habit of body, 
and diſorder of the patient. In very robuſt perſons, 
of dry habits, and in obſtinate caſes, it may be repeted 
once, yea twice a day. In others, of a weak, moiſt 
and lax frame, it is not to be admitted above once in 
two, three, four, ſix or eight days: Upon all occa- 
ſions, in all caſes, ſtrictly attending to this; that it 
does not too much emaciate the body, or waſte the 


ſtrength, of the patient. This caution may be ga- 
St patie * 
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thered ſo early, as from the time of AxIsro TRT, wWh0 
remarks that warm baths relax hard and rigid fibres, 
and thereby render them more vigorous and agile; 
but totally unbracing the humid and . ann * 
dilitate them. 
S8 480. The frequency of waſhing; in-the antient 
Roman baths, and their cuſtoms and manners, with 

reſpect to bathing, may be collected from — xn A, 

Vir xo“ „ Brownpus*®, Pol vpokus , Mxncvu- 
RIALIs , Rosinus*, ALEXANDER *; as Molt matters 
known in his time, relating to the baths of Aken, may 
be found in the laborious mn often before men- 
tioned. | 
$ 481. The Romans at firſt, when — baths m were 
as few, as their aparel was light and ſimple, content- 
ed themſelves with waſhing thoſe parts onely, that were 
expoſed to view, their limbs, every day ; taking care 
to cleanſe their whole bodies, on all ſtated public aſ- 
ſembly days, as markets, elections, c. 

$ 482. But, as ſoon as their conqueſts brought 

then i in riches, and gavethem a taſte of the luxuries of 
their vanquiſhed neighbours, they multiplied the num- 
ber of their baths, and adorned them with the moſt 
ſumptuous elegance and magnificence ; as we fee them 
expoſed by CLrmens  ALEXANDRINGS | „ Sexeca*, 
SrArTrius“, and MarTIAL ©. Now, the uſe of bath- 
ing became very frequent; ſo that not onely the rich, 
who erected ſuperb baths for their own private uſes, at- 
ter the time of Pompey, bathed their whole bodies every 
day; but the poor had them brought within their com- 
paſs, by making the price of bathing in the public baths 
no more than a farthing, which tax we: find * 
times had been remitted by Por pular ſpirited men; 
3s recorded to the honor of Agrippa, by Rolinus 
and of Antoninus Pius, by: n in ntho books 


©: ®'SeR. iii; Probl: q. 16. » Bpiſt 87. 1 v. e. 10. o- 
mae inſta ur. L. ii. UL. iii. c. 1 Gymzaſt. I. i. c. 10. 11. 
7 Antiq. Rom. I. i. c. 14. E b Alexand. Genial. I. iv. c. 20. 


Paedagog. I. fi. e. 5. * Epift, 97. Sylvar. I. i. L. vi. 
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fore cĩted. This tax however was im- 
— except on children under ten — age. 
Theſe, obſervations "illuſtrate, and are envoy by 
ſome paſſages in our Claſſics. e 40 
F 483. Some repeted their n ſevernts vie 
a day. The emperor Cotnmodus accuſtomed himſelt 
to bathe ſeven times a. day; - but Gordianus and 
Gallianus reduced it to five. times a day, in ſummer, 
and twice, in the winter. And, as great men were ne- 
ver knotyn to want flatterers or followers, even in their 
— in any age or nation of the world; 
and as the modes of a' court, not onely generally have 
been found to give ſanction and authority to folly. and 
vide, but even in time, do change it's complexion and 
character, in oommon eſtimation; there is no doubt, 
the Little, in Rome, as every where elſe, took all pains 
to emulate the Great; ſo that warm bathing was there 
at carried ta the ſhameful and deſtructive ex- 
ceſs of other luxuries : Hence we find; that from the 
time af Pompey, to thiat of Conſtantine, the uſe of 
bithing was become ſo familiar, that all ranks of 
men ſecmed inclined to live in their baths; in which 
men and women ſupped promiſcuouſſy; whileſt o- 
thers never ſupped, till after bathing. Near, but 
not quite, to this exceſs, did Charlemagne carry chat 
of his favorite baths at Aken, as we ee 
caſion before to mention. i 
$ 484. But, the niodes;; as well as tink; as _ 
ing varied greatly in Rome. Hadrian decreed, from 
noon to night to be the ſtated time of bathing. Af- 
terwards, about eight at night was the hour alotted 
lor it; and it was Prohibited, " an imperial decree 


1 veiaud 0D mt 11 . ni 712 
* Martial, 1. X. ep pier. 60. Oran! 1 
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Juvenal. Satyr. ii O e eee 110 19 0G ME 
Nec pueri creduns, niſl qui | nondum acre lavantur , 
Ejuſd. Satyr. vi. © 
Caedere Sylvano porcum, quadrante lavari. 
Horai l. i. Satyr. 3. dun ta quadrante lavatum 
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Fore that hour. Aster which, bathing 


modation or 
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of the above to all, but ſick, — 


to all inttrdicted: Until — — my 
us of popularity, opened the baths for the accom. 


gratification of the populous, A night; 
furniſhing their lamps wink dil. for chair ill inomh 
tion. 


84885. 'T bus far, L have-Gittched' out the eivile, ap 
the medicinal, uſe of baths among the autient Ro 
mans. Had they gone no farther, than the uſing 
them to cleanſe the body in general, the: pores of 
the ſkin in particular, in — when the mo- 
dern wearing and frequent changing of linen was un- 
Known ; they had undoubtedly been elegant, as well 
as ſalutary ; but, on the contrary, the exceſs, to which 
bathing was carried. to me to have greatly 
-eancurred, wich other luxuries, to foften, enervate and 
corrupt a. people, whoſe ſtrength and of 
at certain of their annals, were hardly 
qualled, but never outdane, by 


other. 
+ $ 486. But, let us ſee, hat the philoſophic, the 


over e 


world judged of baths in thoſe days, and 
by that, with the help of the new lights thrown up- 
on the healing art, by the vatiety of diſcoveries and 
improvements therein, which we have lived to ſee; 
let us learn to ſteer the middle courſe between their 
too frequent uſe, I may ſay, their abuſe,” and our too 

neglect, or diſuſe of batks. 
4487-1 have already given fome Aetches of the 
ſentiments of the antient philoſophers and Phyſicians 
on this head. I ſthall-here add a jew more. 

$ 488. Virzuys * 3 all hot water, not 
onely in itſelf medicated, but by heating capable of 
ſuch impregnation, as might give it new and extra- 
ordinary virtues. He was not unacquainted with the 
qualities of ſulphureous waters, to which he attributes 
chat of relieving nervous diſorders; as he does that of 
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g paralytic complaints, to aluminous waters, 
vl of correcting vices of the juices, to the in- 
ian antient or modern has form- 


ſeryes, chat the freue 
ud thereby waſtes "then ſtrength, and occaſion 

tintings and 'ſwoonings. He knew chat animal bo- 
tis, as well 3s vegetables were endued with infor- 
dent pores, which ſome affect ro look upon as a mo- 
den invention: For, he lays, that human bodies 
ake in liquids, not onely by the month; but as trees 
do, by the pores, and that during the time of hath - 
ing. In proof of which, he remarks that tlürſty per- 
ſons have cheir thirſt flaked, by bathing, as well as 
drinking. And this is further evinced by a more mo- 
dem trial, chat of weighing a body befare and after 
bathing when upon brag”, e a conſiderable in- 
ceaſe of weight is always found. This author ſpeaks 
moſt ſerifibly againſt the indifcriminate ute of baching, 
and inculcates this moſt juſt caution ; chat it is always 
to be avoided in the extremes of inanftion, as well as 
of repletion; and to he” Wminiftered with attention 
to the age, and oonftitution'of the patients and the 
ſeaſons of the year 3 as, by the moſt Iilful, it is found 
not al 


days reputed aluminoug, without containing a particle of that 
mineral. As the Tonnelet at Spa, and. che baths of Bordicheit oc 
Ws, — . 
"Opal e campurnions ig x agine. "| 


well 


ther; as our experiments have fully evinced; And 
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well as remoyingthe old, diſorders, or of ſoftening the 
body, as iron is ſoftened or expanded by heat, and 
* 2 rea n Fend it, an | 
hardened or condenſed by cold. . The ſame author 
elſewhere, obſerves, that cold bathing, after exerciſe, MM | 
. Carries with it more oſtentatiqn, than of any thing MI 
8 , - . * — — 22 — "ade 0 _ 8 | 
Teally conduciye to health. He judges, in this, re. 
ſpect, it can onely ſerve to ſtrengthen the body and 
Tender it leſs obnoxious to external injuries. Whuleſt 
be judges more fayorably of the uſe of warm bath- 


1 


ing; which, as he remarks, Whileſt it tends to di- 
'miniſh the natural vigor and ſtrength, on the one 
hand, conduces to reſtoring them on the other; in as 
much, as it gently prepares the way to the concoc- 
tions, and refreſhes fatigued limbs. 
8 491. Celſus recommends general or partial warm 
bathing, with or without inunction with oil, in all 
caſes of great fatigue, or being over heated in tra- 
velling or working in the heat of the ſun; after which, 
he generally recommends immerſion in cold water. 
And elſe where, he applies it in various feyers, be- 
fore, in and after the fit, as before obſerved, in ſim. 
Ple warm bathing. g 
9 492. Whatever has been, or may be, . reaſona- 
_bly, ſayed of any bath, ever ſo. much celebrated by 
the antients, may of a truth be applied to thoſe of 
Aken. Is a ſulphureous bath requiſite ?—No, water 
_ has ever been diſcovered, ta us, more ſtrongly impreg- 
nated with the principles of ſulphur, than that of 
the baths. of Aken, newly drawn. Is a nitrous wa- 
ter quite devoid of LORE deſired?— Aken water 
long expoſed to the air or heated again is none o- 


* 
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Bordſcheit waters will appear to be the ſame. So that 
it is plane, that every intention of the antient or mo- 
dern phyſicians muſt be anſwered. by theſe baths ; 
which are found, thus managed, to be ſulphureo-ni- 
trous, or ſimply nitrous. 
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$ 493- It will not then be found wonderful, with 
thoſe, who comprehend our analyſis, and can judge 
gf the qualities of the ſeveral ingredients, of which 
our water appears to be compoſed, ſeparately or con- 
juntly conſidered ; ſuch, I ſay, will not wonder, that 
Aken baths ſhould be found remarkably powerful in 
ſoftening and relaxing the fibres, cleanſing and open- 
ing the pores ; and curing the itch, herpes and other 
cutaneous foulneſſes and erruptions; and promoting 
ſenſible or inſenſible tranſpiration ; diluting and atte- 
nuating the humors ; diſſolving viſcid coheſions; re- 
ſolving contractions, coſtipations and ſpaſms of the 
bowels ; eaſing pains, cramps, contractions and ri- 
gidity of limbs or joints; in relieving confirmed pal- 
les and paralitic imbecilities, univerſal or. partial; 
even ſuch as affect the ſpeech and hearing; in giving 
eaſe and freedom in the rhumatiſm, the ſciatica, 
and other gouts; in diſperſing oedematous and ana- 
farcous tumors; in mollifying hardneſſes and con- 
ſtrictions of the lower bowels, the inteſtines, kidnies, 
bladder and womb, and reſtoring thereby the natu- 
ral diſcharges, whereby they become eminently ſer- 
viceable in hypochondriac and hy ſteric affections; par- 
ticularly, in relaxing uterine tenfions or conſtrictions, 
opening obſtructions and cleanſing it's exterior appen- 
dages, and thereby promoting conception. Theſe 
waters alſo make the moſt excellent fomentation and 
waſh for the eyes, where there are obſtructions in the 
ciliary glands or ſcorbutic humors fallen upon the 
membranes. 
$ 494. But, though theſe baths are found extreme- 
ly effectual in an almoſt infinite variety of diſorders ; 
there is none, in which they are more remarkably be- 
neficial, than in thoſe evils, that attend the ill- judg- 
ed or ill· conducted uſe of quickſilver. No men are 
known more wretched, than ſome of the numbers, 
who, for ſcars in the wars of Venus, fall into the hands 
of any of the multitude of low and mercenary preten- 
ders, that diſgrace our age and are now the peſt of 
oF” every 
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every nation : For, if thoſe unfortunate men ſhould get 
clear of the venereal diſtemper, for which they undergo 

the ſevere, unnatural courſe of ſalivation, which in ſuch 
hands is always doubtful and hazardous; they are of- 
ten found maimed and decrepid with tumors, ſpaſms, 
contractions, or perhaps, are rendered paralytic or 
hypochondriac, for life. Here, the quack finds him- 
ſelf out of his element, and the patient finds himſelf 
robbed and undone. | 

8 495. The principal relief, our country affords in 

ſuch caſes, is by plentiful and frequent ſimple, warm 

bathing ; but nothing known is obſerved ſo power- 

ful, in ſuch inſtances, as the medicated baths of A- 

ken. Mercury introduced into the maſs of blood 

makes a longer ſojournment in the body, than is ge- 
nerally judged. In vane is it thought to be carried 
off by ſpitting, entirely; after the moſt complete ſali- 
vations, the humors remane long affected by it; and 
if any bowel or the glandular ſyſtem has been greatly 
diſtreſſed or obſtructed during the courſe, or any 
bone has become carious or foul; there, a lodgement 
is generally made, which partly remanes for life, and 
partly, being ſometimes, by fevers and other acci- 
dents ſet in motion; is again circulated to the great 
annoyance of the oeconomy; which inceſſantly labors 
to get ſhut of the heavy grievance. For theſe diſ- 
treſsful complaints, too often deemed incurable, and 
often by bad treatment actually rendered ſuch ; the 
baths of Aken are found the moſt ſovereign, I might 
have ſayed, the onely, remedy. They have hardly 
ever been known to fail. of doing eminent ſervices, 
or perfecting the cure, in theſe deſperate. caſes. It 
the mercury be lodged in any of the debilitated ſoft 
parts of the body, as in the obſtructed or otherwiſe 
vitiated bowe's, muſcles or glands; it is brought a- 

gain into motion by the help of the baths, humid or 
dry; that is, the common or the vapor bath, and caſt 
off by the pores of the ſkin; and there have been in- 
ſtances of it's having been in like manner, drawn 
8 in 
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in ſome meaſure even from lodgements in or upon 
the bones; as by the abatements of pain, ſwelling 
and other ſymptoms, has appeared, by the ſame 
means. 
$ 496. Theſe patients, months, and even years, af- 
ter the profuſe application of the mercury, ſoon after 
having recourſe to the baths, find the ſame taſte in 
their mouths, as when they had newly taken that mi- 
neral ; and ſometimes, they have been known to ſa- 
late, and that with greater eaſe and freedom, than 
they could have been made to ſpit in the mer- 
curial courſe. Then, they are to have longer and 
more frequent recourſe to the baths, chiefly the vapor 
bath, fo as to ſweat profuſely, as their ſtrength and 
other circumſtances admit. Some of the practicioners 
of Aken affirm, that ſome of theſe patients have been 
known to paſs off the mercury by the pores, ſo as 
to appear in globules in their beds. But, for this, I 
can not vouch, as none inſtance of it yet fell under 
mine obſervation. . 

$ 497. The manner of accounting for thoſe extra- 


ordinary effects of the baths of Aken, I take to be 


this ; — mercury has ſometimes been diſcovered 
2 diſſections, not onely in the diploe or cellules of 

e bones, but in the vitiated ſoft or fleſhy parts * : 
Vet, I apprehend, it is not always to be ſought or 
found in or form ; but, that it ſometimes ſuffers a 
kind of diſſolution in the humors, and thereby, as the 
functions of the parts are vitiated or loſſed, becomes 
inactive or immobile, and ſo remanes a liſtleſs and de- 
ſtructive burden to the broken oeconomy, ſtirring up 
hypochondriac or paralytic complaints, hectic fevers, 
&c. In the firſt caſe, it is not difficult to conceive 
how a warm, fubtil, penetrating bath ſhould liquefy 
the juices, promote a free circulation in thoſe parts, 
in which ir was before extremely languid, and cauſe a 


See Mr ap*> Eſſay on Poiſons. BoetHAave in Pracfat. Aloyſ. 
Luiſini Aphradiſm. Laxcws, in Epiſtol, lib. i. epi. 43. FaRNE- 
buy 1, de luis. venerae curatione, Aſtrue de murbis veuereis, &Cc.. 


N 2 rare» . 


180 Of the external Uſe of Axten Wartzrg: 


rarefaction, reſorption, and the expulſion of the be- 
tore ſtagnated mercury. In the other caſe, nothing 
can be more likely to revive the diſſolved mercury, 
and reſtore it to it's priſtine fluidity and mobility, 
than the alcali and the phlogiſton, with which theſe 
baths abound. And thus in either caſe, they are well 
qualified to remedy the diſtreſsful diſeaſe. 
8 498. In thoſe diſorders of the joints or limbs, 
in which the bath is found ſerviceable, particularly 
rigidity, contractions of the joints and indolent tu- 
mors, the water will be rendered more efficacious by 
the pump ; in which, a ſucceſſion of new water, hot 
and impregnated, falls conſtantly on the afflicted 
member, in a ſmart ſtream ; which, by it's friction of 
the part greatly contributes to the cure. | 

$ 499. From what has been already ſayed of the 
vapor of ſimple water, this vapor bath may be ea- 
fily judged more effectual in moſt caſes, than the hu- 
mid bath, or the ſteam of ſimple water. Nothin 
can be more ſubtil and penetrating, than the volatile 
principles demonſtrated by experiments in the vapor 
of the waters of Aken. Reaſon then and experience 
authoriſe the uſe of this ſubtil vapor in the ſudatories, 
or vapor baths of this city; in which, it is found moſt 
warming, penetrating, attenuent, reſolvent and dia- 
phoretic. 5 

$ 500. Theſe baths are ſo conſtructed, and accom- 
modated, that the vapor may be applied to any par- 
ticular limb, or part of the body, or to the whole, in 
any quantity or direction, and of any temperature, 
required. In moſt caſes, where the humid baths are 
found uſeful, the vapor bath is found moſt uſeful. 
This penetrates more powerfully, without relaxing 
ſo much. 

$ 501. The ſame general preparation and courſe 
of diet is neceſſary for a courſe of the one, as for 
that of the other. The ſame cautions to be obſerv- 
ed. But, as this is more powerful in it's operation 
and effects, than that; few or none can require, 1 * 
ec 
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deed bear, the repetition or ſtaying the ſame length 
of time in the one, as in the other. # 

502, As the vapor of theſe waters is apt to af- 
ſect the head upon going into any of the humid 
baths, eſpecially when newly drawn; ſo is the head 
moſt apt to be affected by the vapor bath. From 
five to fiveteen or twenty minute's ſtay in this bath 
ſuffices in moſt caſes, repeted once in two, three or 
four days, according to it's effects and the ſtrength 
and circumſtances of the patient. But, the inſtant 
the face fluſhes and the head feels ever ſo little hea- 
vy or full, the patient is to be inſtantly removed 
to a warm bed in an adjoining room, where he may 
fafely and conveniently encourage the fupervening 
ſweat, and remane, till he becomes gradually cool, 
Then, returning to his lodgings, he is to be more 
ſtrictly careful in avoiding cold; which, after this, is 
more eaſily caught and more dangerous, than after 
the humid bath. Such arid habits and coſtipated 
or obſtrufted pores, as do not eaſily diſcharge their 

contents by ſweat, ſhould be waſhed and rubbed 
in the humid, before they be committed to the va- 
por, bath. 

$ 503. I ſhall conclude what I have to offer under 
this head with a few remarks, that may not be judged 
uſeleſs or foregne. 

$ 504. As the internal uſe of the waters of Aken 
is not to be looked upon as of infallible or univer- 
fal efficacy; no more are it's baths: When they are 
indiſcriminately uſed beyond the reſtrictions and cau- 
tions to be obſerved in the uſe of baths in general, 
warm baths in particular, more miſchief than real be- 
nefit is always likely to acrue. 

$ 505. I heartily wiſh I could with truth ſay of 
other baths, what is obſervable of thoſe of Aken; 
that the promiſcuous bathing of ſexes is there abſo- 
lutely prohibited, for ſundry wiſe reaſons, which 
though moſtly obvious, I think neceſſary further to 
explane. | 1 

N 3 $ 506. ) 
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$ 506. All moral men looked with deteſtation on 
the promiſcuous bathing of ſexes, which became one 
of the prevaling vices of Rome, when that once great 
people began to fall into effeminacy, luxury and at- 
tendant ſlavery. Who knows not, that the ſight of 
a fair woman in a bath prompted a goodly king to foul 
concupiſcence, adultery and murder ?—And, to what 
grave, ſanctified elders were tempted, by the ſight of 
a beautiful woman in a bath? Is every propenſity, 
every alurement or incentive to venery to we as much 
as poſſible prevented in a courſe of theſe and ſuch like 
waters? And ſhall provocati ves to that paſſion be pre- 
ſented to the patient's eyes, at the very inftant of ap- 
plying them? Are not the eyes the guides in love? 
And are they not firſt captivated in the combats of 
Venus, as well as of Mars? — Who can anſwer to theſe 
in the negative ?—Not the moſt profligate and deſign- 
ing debauchee. It may be objected, that theſe are 
dull, cynical quaeres, not at all ſuited to our times 
or climes; where, when men and women do bathe 
together, they are all over cloathed and no where na- 
ked. Agreed ; but theſe quaeres are nevertheleſs 
founded in truth, decency and phyſical reaſoning.— 
It is no where more neceſſary to avoid a familiar, inti- 
mate intercourſe with the ſex, than at Aken and ſuch 
hke medicated waters or baths. Slight cloathing is 
next to nakedneſs, and every kind of covering ob- 
ſtructs the operation of the baths, more or leſs; as 
has been often. before obſerved. It is in general pru- 
dent to ſet a guard againſt every means of raiſing laſ- 
civious thoughts. It is in an eſpecial manner fo, 
where the nature of the courſe itſelf proves an incen- 
tive, and the conſequence is immoral, as well as, in 
' a phyſical ſenſe, deſtructive. Bathing is beſt per- 
formed, where every part of the bath may ſucceſſively 
come into contact with the patient's body, and where 
friction, univerſal or partial, may occaſionally be in- 
terpoſed. This then can onely be where the body is 


actually naked: And therefore, for elegance, as well 
; as 


as 
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and his aztendant, who alone ſhould ſee him naked. 

$ 507. But, if theſe reaſons ſhould- not prevale, 
u they may not, where, by length of time, men 
have grown, as they generally do, obſtinate and te- 
nacious of the worſt founded opinions; let the judg- 
ment of the judicious Mxrcvuriatis be taken. He 
cites *, the fentiment of Hz$10D, that no man ſhould 
enter a bath with a woman, or waſh in a woman's 
bath; and ſays, that among the antient Greeks, in 
the earlieſt ages, baths for women, quite ſeparate and 
diſtinct from thoſe for men, were appointed; in which 
men were poſſitively prohibited to waſh, whether there 
- were women in them, at the time, or not. For the 
reaſons of which, let the fage himſelf be conſulted. 

$ 508. Theſe, with other obvious reaſons, which 
at preſent, with us, ſeem quite layed aſide, have in- 
duced the practicioners in Aken to introduce, and, 
with the concurrence of the magiſtrates, to eſtabliſh, 
the more elegant and rational practice : For, there, 
every perſon may have a ſolitary bath of any kind, 
at any hour ; and no man is permitted to go into a 


bath, in which there is a woman; much leſs do wo- 


men attempt to go into baths with men. 

F 509, Some practicioners, after an external, as 
well as internal uſe, of theſe waters, recommend re- 
peted purgings with ſharp, and draſtic purgatives. 
But, it is a moſt ill grounded and irrational practice, 
founded on a moſt ridiculous notion, that the waters 
may leave ſame recrements, neceſſary to be purged 
off, or induce ſuch a ſtate of the humors, as may re- 
quire this evacuation, This is too abſurd to demand 
an anſwer. He muſt be a weak practicioner, who 
_ ſuffers a patient to take a remedy for the cure of one 
diſorder, till it brings on another, Few or no vigo- 
rous conſtitutions require any aſſiſtance after a proper 


* Gymnaſtic. lib I. c. 10. 
Neque in myliebri balneo corpus abluito, vir. 
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1 efficacy, every perſon ſhould have a bath to himſelf 
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courſe of theſe waters internally, Where any thing 
is wanting, it muſt be an invigorating, tonic medi- 
cine; ſuch as warm and reſtringent bitters, or Spa, 
or ſuch like ferrugeneous waters. The ſame may be 
ſayed after the external courſe z where theſe, with or 
without the uſe of cold bathing, can hardly fail of 
completing the cure. And there can not be a better, 
cold, pure, ſimple Bath, than Seffen water, before 
mentioned, affords. e 


The End of the ESSAY upon AKEN WATERS 
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From the moſt profound Eſteem and Veneration 
For the MOST EXQUISITE ACCOMPLISHMENTS, - 
For Grace, VIRTUE and Wir, 
And for TRUE NOBILITY; 
From a juſt Senſe of Gratitude _ 
To the moſt honored, moſt munificent 
Of his PATRONESSES, 
Upon the Continent, 
This Eſſay is moſt humbly inſcribed 
To Ms 
Her ExXCELLENCY 
The CounTxss of PLETTEMBERG WIT TIM; 
| By Birth, 
Princess of LAMBERG. 


\ 1, ROM Aken and it's baths, to Borſet and 
it's neighbouring and nearly allied ſources 

of hot waters, the tranſition is eaſy and familiar. 

92. Few write the name of this place alike, though 


moſt ſeem agreed in it's etymology. The Germans: 


generally write it Bordſcheit, Burdſcheit or Burtſcheit, 
the French Borſet, and ſuch as write in Latin call it 
Porcetum. I take the German name, Burdſcheit, to 
be a compound of two words in that language, the 


firſt ſignifying a burden, the other a billet of wood; 


as if one ſhould ſay, the load of faggots ot billets; 
from it's having been, as is confeſſed, a thicket of 


wood, that ſome time chiefly ſupplied the —_— 
| wa” 
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ing city with ſuch fewel. Others think the name 
Porcetum, of which the French ſeems a corruption, 
more regarding the ſound than ſenſe of the word, tg 
have obtained from this place, whileſt weaded, bei 

the reſort of great numbers af wild ſwine. But, this, 


as but of little import to a phyfieal diſſertation, we ſhal} 


quit; and taking any name, by which it is generally 
known, 7 2 our more enquiries. 

$ 3. Borſet is a little valley within leſs than a quar- 
ter I a mile of the fouth of Aken, reckoning from 
the gate, that leads thither. It is by two 
ridges of lirtle, but ſteep hills, It is now a canſide- 
rable village, with 8 canvent of nuns and à church, 
The principal ſtreet is built from the top of the higher 
hill, down a precipice to the bottom of the valley, 
where there are a great many good houſes, irregularly 
built, and chiefly for the uſes and accommodations of 
the baths. The greateſt number of it's inhabitants 
are cloath- workers, who are induced to come there 
by the plenty of hot and lixivial water, which the 
baths afford, ſo uſeful in their manufacture. 


belonged to a private gentleman; who ſold it to a 
convent, whoſe abbeſſe is now ſovereign there; but, 
ſhe commits the adminiſtration of civil government 
to one of the burgomaſters of Aken, who is ſtiled 
her Adminiſtrator or Mayor of Borſet. CR 
8 5. Along the valley, in which Borſet ſtands, there 
runs a conſiderable ſtream of mountane water, which 
feeds a large pond belonging to the convent and turnt 
a fulling mill in the town, 
$6. There are two different kinds of thermal wa- 
ter at Borſet; which we ſhall diſtinguiſh by the ſupe- 
rior and inferior, or upper and lower hot ſprings. 
The firſt or ſuperior baths ſpring through the fiſſures 
of gritty rocks, in different places at the foot of the 
greateſt hill, and united, make a very conſiderable 
fiream, ſuch as turns the wheel of a large over-fhot 


mill. In the middle of the flat ſtreet, there is a large 


baſon 
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94. This is an independent Seigneury, which once 
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wfon of ſeven or eight feet in diameter, and three or 
for feet deep, environed with a parapet wall and a 
iſade gate. In this, the water ſprings up as clear 
z cryſtal, with the appearance and bubbling noiſe of 
a large boiling caldron. From this and various other 
ſources of the fame kind of water, which ſpring from 
the foot of the hill next to Aken, a great number of 
haths are furniſhed in the town. ra SS. 
$ 7. The ſecond or inferior baths ſpring in different 
parts of the lower ridge of the little hills that com- 
poſe the valley, on the furtheſt fide from Aken, to- 
wards the caſtle of Frankenberg. Of theſe, there 
xe ſeveral in different places at the foot of the riſing 
ground; the moſt conſiderable of which is not above 
three hundred yards from the hot ſprings in the vil- 
near the ſtream of waſte water, that runs from 
the baths, and fills a large pond a little lower, which 
ſerves for a fiſh pond, as well as a mill-dam. Theſe 
waters are very different. Thoſe, which ſpring on one 
. fide of the valley, the inferior, for example, are ſul» 
phureous, thoſe on the other, the ſuperior, are not. 
F 8. Nothing but the proximity of Borſet to the 
moſt famous waters in Europe could leſſen their va- 
lue: Were they at any conſiderable diſtance, th 
muſt undoubtedly be, as they Jultty deſerve, =" 
highly prized. Of this, we ſhall be better convinced, 
by aking the ſame analytical view of theſe waters, as 
of thoſe of Aken. I ſhall begin with that, which 
bears the greateſt analogy to theſe, and then procede 
[0 the other, 9285 6 
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$ 9. HES E ſprings iflue from the weſt fide 
| of a low, green fertile, though rude and 
uncultivated, hill; through a gravelly and loamy 
ſoil. 
 F 10. At what time, or by what accident, theſe 
were diſcoyered, none account can now be gathered, 
Being ſo near the great baths of Aken, they have 
been but little regarded. Like thofe however, I ap- 
prehend theſe were firſt found, by the ſmell, which 
15 however not ſo ſtrong as that of thoſe of Aken; 
whence, they have been generally looked upon, by 
thoſe, that truſt to their ſenſible qualities onely, as 
quite void of ſylphur ; which is notwithſtanding a 
miſtake, as we ſhall preſently demonſtrate by experi- 
ments. 

$ 11. I ſhall here, as at Aken, confine myſelf to 
the principal ſource, that which is the hotter water, as 
well as the ſtronger impregnation ; the ſpring next the 
village. This iſſues from the foot of a little precipice, 
where a wooden pipe has been layed, whoſe bore is 
of about two inches in diameter; of which the little 
ſtream hardly occupies one third. | 

$ 12. Wherever this ſpring in it's current touches 
the wood, or the lower ones ouze from the foil, 
theſe places are covered over with a white, ſoft, ſilky 
hoar, which ſome have taken for ſulphur : But, upon 


a cloſer examination, I find it to anſwer the deſcrip- 
| tion 
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ton of Ray's fineſt and ſmalleſt crow-ſilk *; I found 
of all colors; but in the ſtreams of theſe thermal 
waters; it appears generally white. This might well, 


x it does with ſome, paſs for ſulphur; for, being 


died and thrown upon an ignited iron, it catches fire, 


emits a blew flame and an intolerable acid vapor; 


offer which the little filaments of the plant take fire 
and burn in their proper manner, So that it is evi- 


dently, no more than this minute vegetable, incruſted' 


with ſome particles of fine, ſubtil ſulphur. , | 
$ 13. Notwithſtanding this, the water is generally 


deemed void of ſulphur ; though it's ſmell and pro- 


ducts indicate the contrary ; and though the ſediment 
depoſited in the ſtream be black, like that of the wa- 
ters of Aken. Moreover, | 
$14. 1. It ſmells and taſtes like the thermal water 
at the fountane of Aken; but ſomewhat leſs offenſive. 
And as I had occaſion to viſit it very often early in 
the morning, before any body elſe had been there; I 
ſometimes found diſtinct flakes of the fame kind of 
ſulphur, I gathered on the vaults of the ſources at: 
Aken, that had newly dropped from the pipe, and 
yen under it in the well. I found and gathered 
there, one morning, three drachms of very perfect, 


pure ſulphur. Whence, I conclude, that fulphur is 


generated and formed in this ſource, as at Aken; and 
that increaſing, till it comes within the reach of, or 


falls into, the courſe of the water; it is at length thus 


waſhed away by the current and diſcharged. 

$ 15. 2. In color and tranſparency, it equals, if 
not excedes the waters of Aken. Though it is by no 
means free from ſuch little, light flocculi as are found 


alote in that. And like that, upon ſtanding grows 


lomewhat turbid and lets fall a terrene precipitate 3 
whileſt, in like manner, it loſes it's offenſive fmell 


alſo, Which ſmell may again be in part reſtored at 


firſt heating, but at length totally deſtroyed. 


Conferva gelatinoſa omnium tenerrima et minima, aquarum 


§ 16. 


limo innaſcens. Sy nopſ. edit. iii. tom. ii. p. 477. 
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$ 16. 3. It's heat excedes that of the hoteſt of the 
ſuburbian baths of Aken. It raiſes the quick ſilver in 

Wilkins's ſmall thermometer about four degrees aboye 
the higheſt number on the ſcale, which is 120, In 
Prins's double-tubed thermometer, to 31. In Fahr. 
renheit's to 132. that is within two degrees of the 
New bath at Aken. | 

§ 17. 4. The ſame phial, in which the other wa- 
ters were weighed, filled with this water of the ga. 
tural heat, weighed five ounces, one ſcruple and 
eighteen grains; with the ſame cold five ounces, two 
ſcruples and ſax granes and an half. 

818. 5. This water waſhes and cleanſes, as well 
as the waters of Aken, and ſerves a like for the boil. 
ing eſculent vegetables, &c. | 

I 19. 6. A piece of ſilver ſet in a glaſs of the va. 
ter newly drawn, gets but a very ſlight tinge in ſe- 
veral minutes; but, thrown where a continual current 
of the running water ſtrikes it, in leſs than a minute, 
it becomes deeply tarniſhed all over with ſeveral dif- 
ferent ſhades of yellow, orange, red, blue and pur- 


$ 20. 7. With the powder and infuſion of galls, the 
like effects as at Aken; but leſs muddy and leſs upon 

the green. | 
$ 21. 8. Rhubarb in powder and infuſion gave 
the like appearances, as in Aken; rather paler co- 
$ 22. 9. Red roſes, dried, and in infuſion, wrought 

the ſame changes, as in Aken; rather paler. 
$ 23. 10. Paper dyed with the juice of tournſol, 
yields it's dye to this water, as at Aken; but, ſhews 
more of the roſe, than the violet in the purple color. 
It likewiſe recovers ſpots made with the lighter acids 
in the color of the blue paper; but, not ſo readily, 
as at Aken; and ſoon after diſcharges all the color of 

the paper. | 

$ 24. 11. With ſirup of violets, no change at 
mixture, but dilution and a ſeeming diſcharge of - 
OT; 
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br; but, in about a minute, it turns to a pale, ſea 
era, which improves in an hour to a bright pale 

. And in about twelve hours, fades to a 
. yellowiſh ſeemingly void of any tincture of the 


TY: 12. This firup in the ſame manner mixed 
wich the water evaporated, to the abſumption of a 
fixth part, inſtantly turns to a beautiful, bright green, 
at Aken. 

926. 13. With log- wood, this water 
produces the ſame effect, with thoſe of Aken. 

$ 27. 14. Wich cochinetle, the ſame color is pro- 
duced, as at Aken; ſeemingly paler for a long time. 

$28. 15. Fixed and volatile alcalies, liquid and 
concrete, produce effects in this, analogous to thole 
in Aken waters; but, with the later an cbullition 
ſoemungly greater. 

$29. 16. The ſtrong and the diluted acids of vi- 

tnol produce a ſenſible ebullition, and alike preſerve 

— the pellucidity of this, as of Aken water. 

F 30. 17. The other mineral acids, that of nitre 
and that of ſalt, produce the like eſſects, as at Aken. 

$ 31. 18. The vegetable acids, whether ſimple, 
deſtilled or fermented, all produce the like effects in 
this, as in Aken water. And particularly, 


$ 32. 19. The like ebullition and the ſame chang- 


es of color ariſe upon the inſtilling deſtilled vinegar 
into this, as into Aken waters; but, it requires more of 
the acid to produce the like efiect, and the color does 
not remane ſo long ; for, in this, it almoſt —_— 
in about twelve hours. And in this water cold, 

viſible commotion, milkineſs or other change of — 


lor, appears. In the ſame evaporated, the like ef- 


fects, as in Aken waters, are produced. 
$ 33. 20. The neuter ſalts, with mineral acids, 
cauſe no more change upon mixture with this, than 
with the water of Aken; except, 
$ 34. 21. Salt ammoniac, which is decompoſed 
with this water, as with that of Aken, — 


935. 
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8 35. 22. The ſolution of alum mixes with this 
water without any ebullition, or appearance of air by. 
bles; yet, cauſes the ſame milky clouds, coagulation, 
and precipitation, as at Aken. | | | 

FS 36. 23. The ſolutions of mercury in the acid of 
nitre, anſwer ſo nearly to the effects they produce 
in Aken water, that they are hardly to be diſtinguiſh 
ed. 8 | 
$ 37. 24. The ſolution of corroſive ſublimate cauſes 
the like changes in this, as in Aken water, 

$ 38. 25. The ſolution of ſilver produces the ſame 

lation, inteſtine motion, and precipitation, as in 

Aken water ; but all much paler colored. 

$ 39. 26. The ſolution of lead cauſes the ſame co- 
= and precipitation ; but, of a much paler 
color. | 

$ 40. 27. It decompoſes the ſolutions of the two 
vitriols, in the ſame manner as the waters of Aken. 

$. 41. 28. Expoſed to the air, till it cools, this 
water, like that of Aken, ſuffers a loſs of it's acid and 
phlogiſton; amits of it's pellucidity ; inclines to be tur- 
bid; throws up a light, ſoft, terrene, aſh-colored pel- 
licule to the ſurface and to the fides of the glaſs, part 
of which ſubſides. This, in all reſpe&s, agrees with 
the like pellicule and ſediment of the Aken waters. 
8 42. 29. Committed to evaporation, it ſooner loſes 
it's volatile parts; grows ſooner and more - turbid and 
milky ; and throws up a thicker pellicule and lets fall an 
heavier ſediment, in a ſhorter time than in the open 
air alone. After being once heated, to the degree of 
boiling, it ſhews itſelf upon all trials alcaline and void 
of phlogiſton ; by changing ſirup of violets inſtantly 
green, and giving fair colorleſs precipitations with 
liver, lead, &c. N 

$ 43. 30. In evaporation, the terrene is ſucceded 
by a clear ſaline pellicule, towards the abſumption of 
the humidity, with all the other appearances attending 


the evaporation of Aken water to dryneſs. * 
7 ve 
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(ys dunces Exhaled leave a falt-like ſediment, weigh- 
ig one drachtm and eight granes. 
115 41. One dractitti of this maſs waſhed with 
dektilled water, ſeveral times, leaves of inſoluble, pale, 
ah colored matter, four granes. This cauſes an ebul- 
non with acids, pattly diffolves in them, arid by cal- 
cnatiohi; becomes lite. Whence, it may be looked 
upon as the ſame kind of earth with that of Aken 
—_— ARG 3 3 
$42. 32. The wafhlings of the remaning maſs, 
fttated add evaporated to dryneſs, yield a fair, color- 
ich falt, anfwering all the characteriſtics of that of 
Aken water. 5 FEI 5 
( 46. From theſe experiments and obſervations, it 
appears, that this is a water conſiſting of the ſame prin- 
aples with thoſe of Aken; differing, though not very 
materially, from them in the proportion of ſome of 
the ingredients. This, for inſtance, is hotter than any 
water at Aken, except that of the great ſource ; & 16.3. 
lt is lighter than any of the reſt for that cauſe ; F 17. 4. 
t contains the ſame volatile principles, the acid and 
phlogiſton, as the Aken waters, and yields ſulphur as 
they do; $ 14. 1. but, more of the acid; 5 23. 10. 
(24.11. $28. 15. And leſs of the phlogiſton; $14. 1. 
(19. 6. § 32. 19. § 38. 25. § 39. 26. They alike 
contain an abſorbent, calcarious earth, with ſome ſmall 
portion of ſelenite ; of which there is about half a grane 
more in two drachms of the ſolid contents of this, than 
nthe like quantity of Aken water; $ 41. 28. § 42. 29. 
43. 30. § 44. 31. It contains alike a lixivial and a 
muriatic ſalt, of the ſame qualities, with that of Aken; 
but half a grane leſs in two drachms of the ſolid con- 
tents; & 18. 5, § 24. 11. § 25. 12. $29. 16. F 30. 
Ir. $ 31. 18. F 34. 21. § 45. 32. As allo, y 20. 7. 
921. 8. § 22.9. § 26. 13. F 27. 14. which alſo 
prove; that this contains no more iron, than that. 
$47, Hence, we may reaſonably conclude, that 
this water is poſſeſſed of the virtues of Aken water 
from the ſame principles, in an inferior degree. Any 
O where, 
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where, but ſo near Aken, theſe waters would proye 
invaluable ; but, "their value muſt fall, in the Vicinity 
of ſuch, as are found in moſt inſtances preferable, 
However, where leſs of the inflammable principle, and 
more of the acid may be deſirable, as in ſome very 
thin, hot, and bilious habits, theſe may make an a. 
greeable variety, and ſhould ſometimes take place of 
the city waters. 

$ 48. It is a pity, this curious fountane is ſo ne- 
glected, that there is not at preſent the leſt accommo- 
dation for either the internal or external uſe of it. As 
it feems a medium between the Aken and the upper 
Borſet waters; to the examen of which laſt, we next 
procede. 


II. 0 


0 


l. Of the upper hot fprings of BokszT. 


With all due Reſpect and Humility, 
Preſented 
To that truly noble and valliant 
Philoſopher and Hero, 
The CounT De Sr. GERMAIN, 
Who favored the Author with his Countenance 
and Attention to the Experiments on the 
Baths of AK EN and BokrserT, and 
honored him with many marks 
of his Friendſhip. 


549. FPHERE is an endleſs variety of theſe 

hot ſprings, which differ not ſo much as 

thoſe of Aken from each other, Heat is the principal 
quality, in which they are found different, and in pro- 
portion as that is loſſed, the quantity of terrene parts 
1s diminiſhed. As then, the difference appears thus ac- 
cidental, not eſſential, it muſt ſuffice to relate the chief 
obſervations and experiments made at the principal 
ſource and baths; which are the baſon in the great 
{reet, near the mill, and it's adjoining pump; and the 
baths at the ſign of the Cray-fiſh ; which are nearly 
contiguous, and, in all appearances and qualities, agree. 
F 50. 1, This water appears at firſt ſight exceding 


bright and pellucid ; but, upon a cloſer view, ſeveral. 
lttle light ſhreds or flocculi are found a-flote in it, as 


in the other thermal waters. It is perfectly colorleſs ; 
has no ſenſible ſmell ; and gives a ſaline, ſomewhat 
vitteriſh and lixivial taſte. 5 
$ 51. 2. It's heat, in the great ſource and pump, is 
ſuch as ſerves to ſcald pigs, chickens, &c. conſe- 
quently intollerable. In Warxixs's ſmall thermometer 


it raiſed the mercury inſtantly to the utmoſt extent of 
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the tube; in Pr1xs's double-tubed thermometer, to 
thirty four; three degrees higher than the lower foun- 
tane raiſed it. In the little ſource in the Cray-fiſh, the 
ſame degrees of heat are found. In Fanrexar's 
thermometer, the mercury is raiſed in the little ſource 
in the houſe to 144. In the vapor bath to 144. But, 
in the ſources or aqueducts, that fill the baths, it is raiſ- 
ed from this degree, to that in which it is found at the 
great ſource or baſon and the pump, which is 152; 
that is, ſixteen degrees hotter than the Emperor's bath, 
the hotteſt at Aken. This excedes the — of any 
natural bath, I have yet feen or heared of. Nor have 
I found any material variation upon various trials in 
different changes of weather, from June to October. 

$ 52. 3. In the ſame phial and ſcales uſed at Aken 
and the lower hot fountane, the phial full, of the natu- 
ral heat, weighed five ounces, one ſcruple, and ſixteen 
granes; that is, two granes leſs than the lower fountane, 
and one grane lighter than the hotteſt at Aken. The 
ſame phial, full of cold, weighed five ounces, two 
ſcruples, and eight granes. 

$ 53. Theſe two experiments agree in ſhewing this 
water hotter, and of courſe lighter, than that of any 


ſource in Aken. But, when cold, the degree of im- 


pregnation appears to be much the fame. | 
$ 54. 4. The common uſes, to which theſe waters 
are applied, give the planeſt indication of their quali- 
ties. The inhabitants of the village are chiefly cloath 
workers; who are induced to come here, as the moſt 
commodious place for their manufacture; on account 
of the plenty of hot water fit to ſcour and cleanſe their 
wool and cloaths. Had the waters been hard, their 
heat would avale them but little; but, they are found 
lixivial, as well as hot enough, at ſome diſtance from 
the ſprings, to ſerve the purpoſes of theſe artiſans, as 
well as that of waſhing of floors and all manner of u- 
tenſils and likewiſe linen; for which it would not an- 
nſwer, had it been impregnated with iron, as BEROER 
ſeems to have imagined; for, then it muſt have * 
the 
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gr iron-molded the linen, as our country folk expreſs 
it; as he found the Caroline baths do. 

8 55. 5. They are likewiſe uſed in the dreſſing of 
al their proviſions, that are boiled, in which they are 
fund to anſwer extremely well ; as they facilitate the 
boiling of animal and vegetable food, give them an 
able tenderneſs, and preſerve the greenneſs of 
coleworts, and other greens, peas, common and kid- 
ney beans, &c.; which muſt be owing to a lixivial 
and muriatic ſalt. | 
$ 56. 6. The ſenſes can determine nothing volatile 
or odorous in theſe waters; whence, their baths are 
leſs offenſive, and in general more agreeable, than 
thoſe of Aken. But, yet it is far from being devoid 
of volatile parts; as will, from ſundry experiments 
and obſervations, be made manifeſt. And firſt, from 
the vapor, inſipid and inodorous as this appears, 1. it 
corrodes lead, rather more powerfully than the vapor of 
Aken waters ; ſo that the ſtrong leaden covering of 
the aperture of their vapor baths, is conſtantly found 
covered with a black powder; fo ſubtil as to be hardly 
waſhed off the fingers of thoſe, that handle it. The 
external ſurface of this corroſion, bears likewiſe the 
bright appearance of a new amalgama of lead, with 
a redundance of quick-filver. From which conſidera- 
tion alone, it is not to be fully cleared of ſome ſub- 
til ſulphureous principle; at the ſame time, that it ap- 
pears ſtrongly charged with a moſt ſubtil, penetrating, 
volatile acid. Such is the plentiſul ſucceſſion of this 
acid-fraught vapor, that a leaden cover for the perfo- 
ration does not endure quite two years; but is ſo 
waſted, as to become too little, and therefore unfit 
for it's office. 2. It corrodes iron, as the vapor of 
that at Aken does; with this difference, that as the 
waters in the city are not ſo hot as theſe, their acid 
ſtrikes every thing leſs diluted than theſe, that ſend 
forth a thicker ſteam, which is a more humid vapor, 
in which the acid muſt appear leſs ſtrong, being 
diluted, 3. Hence, though it deſtroys Jinnen, it 
O 3 works 
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works it's effects more ſlowly, than that of Aken ge. 
nerally does; And, 4. though it ſaturates an alcalcine 
falt, with which linen rags are imbued, as at Aken, 
it is more ſlow in it's operation, and it is more difficult 
to keep the neuter ſalt, from the great quantity of 
humidity, that waſhes all away, without great care to 
attend it. 
8 57. 7. The vapor collected and condenſed in the 
ſame manner, as that at Aken, 1. In ſenſible qualities 
differs not from common water deſtilled ; 2. Weighs 
the ſame; 3. With acids, it mixes without any per- 
ceptible commotion or other change; 4. With volz- 
tile and fixed alcalies diflolved, it ſuffers no ſenſible 
alteration in ſmell or color ; but with theſe, in a con- 
crete or dry form, ſome ſmall ebullition 3 5. Poured 
upon clean ſteel filings the action of ſolution, with 
little air bubbles upon the metal, ſpeedily comniences; 
6. With ſirup of violets, it preſently ſtrikes the ſame 
color, the blew paper gives in the inferior and ſuperior 
| Borſet waters, a roſe purple; 7. A ſolution of corto- 
ſive ſublimate does not alter it ſenſibly ; 8. The ſo- 
Jution of ſilver cauſes a very ſlight, colorleſs milkineſs; 
And, 9. the ſolution of lead is turned to a milky o- 
pacity, and gives a fair white precipitate. All which 
are evident proofs of an acid of the ſulphureous or vi- 
triolic kind, without any evidence of the inflammable 
principle, with which the waters of Aken abound. 
Hence, it is no wonder, that not a particule of ſulphur 
has ever been diſcovered generated about theſe ſources. 
The reaſon is obvious; there is not enough, if any, 
of the phlogiſton. Here, it is obſervable, how eſſen- 
_ tially different theſe waters are from thoſe of Aken, 
and thoſe of the inferior ſources here. 
58. 8. This water expoſed to the air, till it be 
perfectly cool, throws up a more conſiſtent pell: 
cule, than Aken water. At the ſame time, it abates 
of it's pellucidity, coats the veſſel, at the ſurface of 
the water, and lets fall ſome looſe, pale earthy ſedi- 
ment to the bottom. Yet, the depoſite, made all mw 
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the current of the waters, running from the baths, ap- 
quite black. But, this may be owing to ſome 
oregne matters, from bodies waſhed in it, ſewers 
mixing with it, &c. For, that it contains nothing 
ſenſibly ſulphureous or phlogiſtic, appears, among o- 
ther circumſtances, from neither the water nor it's va- 
por tarniſhing ſilver to any ſhade of yellow, in twenty 
four hours. | 
$ 59. 9. Where ever a ſource of this water is ſeen 
to run along the earth, it forms ſtony concretions of a 


very firm, hard conſiſtency, and of a figure compounded 


of that of the current of the water and that of the body 
incruſted. In ſome of the baths, it gives an even ſur- 
face, but breaks laminated, like that of -the waters of 
Aken. In running through a pipe, it forms a tubu- 


lar incruſtation, and in ſome ſhort time, fills the whole 


ſpace of the perforation. Where it runs over the face 
of a ſmooth rock, wall, or piece of wood, it coats it 
ſmoothly ; but, where a briſk, little ſtream trickles over 
rugged ſtones, or an uneven brick or ſtone wall, there it 
runs into an infinity of odd forms; I have found round 
and oval ſtones in cluſters, ſomewhat like bunches of 
grapes, moſtly of a dark creme color, and ſome with a 
rediſh or ochrous ſurface ; All laminated and ſtriated 
or radiated, like the bezoar or calculous concretion in an 
animal body. The detached pieces are rarely ſeen with- 
out a kind of nucleus or kernel, on which they have been 


formed, like the ſtony conrcetions of animals. TI have 


found an old birchen beſom, finely incruſted over with 
this petrification : the wood and even it's bark entirely 
ſound, I have alſo found rags, ſhreds and ſtrings in- 


cluded in ſuch petrifications, which induced me to con- 


clude, it could not have layen long in the proceſs, by 
their incloſure's having ſuffered no decay, or ſenſiblz 


change. In this reſpect alſo, this water appears to differ 


excedingly from the waters of Aken, and to approach 
near to the quality of thoſe of Carol's badt in Bohe- 
mia; except in containing iron, of which, by every 
proper experiment, this appears quite free. 
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§ 60. 10, This water, by heating above it's natural 
degree, grows turbid and depoſites it's terrene parts, 
which may, by boiling and fubſidence, be in a great 
meaſure ſeparated from the fluid element. In this 
operation, it gives another proof of it's containing an 
acid, the ſolvent of this earthy matter; as will further 
appear upon comparing the water in the natural ſtate, 
with the ſame evaporated, until it be ſpoiled of it's 
acid, and it's earth be partly Ruten, by evaporat- 
ing about a ſixth of it's humidity. By evaporated water 
in the following experiments, this is to be underſtood. 
. The powder or the infuſion of galls works 
ro ſenſibla change, but a ſlight mikineſs. This in- 
creaſes to a muddineſs and opacity, in about twelve 
hours. Without any tendency to a greenneſs, which 
the evaporated water, in leſs time, ſnews. This is 
demonſtration, 1. that there is none iron in this wa- 
ter; 2. that there is more of an acid in it, than in that 
of Aken, or the lower ſpring; and 3. that, when that 
acid is expelled in the evaporation, the alcaline ſalt be- 
comes predominant. 

$ 62. 12. With powder and infuſion of rhubarb, 
the like highthening of color, as at Aken and the lower 
fountane ; but rather more ſlowly than either. With 
the evaporated water, a deep orange color is inſtantly 
produced. | 

$ 63. 13. Red roſes dried, infuſed in this water, in 
ſome three or four minutes, give ſome degree of light 
green, In twelve hours, it appears a deep amber co- 
lor. The infuſion of red roſes, in deſtilled water of a 
burgundy wine color, 1s ſoon changed in the thermal 
water to a goſling green firſt, and then highthens to a 
dark amber color. Whileſt both the dry flowers and 
this infuſion, with the thermal water evaporated, in- 
ſtantly ſtrike a dark graſs green, and highthen in twelve 
hours, as before. 5 
9 64. Theſe two laſt experiments come in aid of the 
preceding, and while they ſhew no tinge of the purple 
or black, aſſure us there is none iron in this water, 
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more than in that of Aken ; give ſome indications of 
a alcaline and muriatic ſalt, as in that; but, more 
checked in it's operation by an acid; which, like that 
acid alſo, appears to be volatile, but more redundant. 
and the lower fountane, is, by ſtanding in this water, 


amoſt diſcharged of it's color; which then appears of 
; raſe purple, much as in that of the lower fountane. 
t does not fo ſoon, nor ſo well recover ſpots made 
with the lighter acids in this paper. But, upon evapo- 
ration, it ſtrikes a violet purple with the paper, and 
readily recovers ſpots made with the acids. | 
9 66. 15. With ſirup of violets, it ſeems to ſhew a 
liſh hue at mixture; foon after which, the color 
diſappears 3 and then, after four or five minutes, ac- 
quires an obſcure green hue. In twelve hours, it ap- 
pears of a fad yellowiſh green. The water cold pro- 
duces the ſame effects; but more ſlowly and obſcurely ; 
whileſt the evaporated water inſtantly ftrikes a bright 
is green. 
$67. Theſe experiments are explaned by what has 
been ſayed of the fame trials of Aken water : Here, 
the ſame kind of acid, but in greater quantity, 
from the Nowneſs. of the change of color, appears. 
And the like alcaline principle, from the green pro- 
duced, when the acid eſcaped by ſtanding, or was ex- 
pelled by evaporation. DEM 
$ 68. 16, With the Campechy log-wood or it's 
infuſion, the ſame color, as at Aken, is more ſlowly 
produced, 
969. 17. With cochinelle, the ſame color, as at 
Aken, ariſes; but, much more ſlowly. 5 
$ 70, Theſe ſtrengthen preceding obſervations; that 
there is none iron, but a ſubtil acid, more abundant, 
and an alcaline ſalt, as in Aken water. * 
$71. 18, The alcaline ley, upon the firſt drops, 
makes it milky and turbid; and, in ſome hours, ſnews 
a palpable, white, terrene precipitate adherent to the 
lides and bottom of the glaſs. In this water _— 
1 Fan elfect 


| 
3 
| 

= 
| 


202 Of the-BaTns of Bons kr. 
effect was more ſlow and inſenſible. In the evapo- 
rated, no change was wrought. The reaſon for which 
— may be ſeen under theſe trials upon A. 
en water. § 246. 25. § 247. 26 f 248. 
F 72. 19. Volatile alcalies, in a liquid form, produce 
analogous effects, and for the like cauſes. | 
$ 73. 20. The fixed and volatile alcalies, in a con- 
crete or dry form, firſt cauſe a ſenſible ebullition, 
ſeemingly greater than at Aken; and then, the like 
milkineſs and precipitation, as with the liquid, fol. 
lows. For reaſons, explaned under the like experi- 
ments at Aken. 5 252. ä | 
$ 74. 21. The diluted, as well as the concentrated 


mineral acids cauſe a ſenſible ſtrong ebullition upon 


dropping into this water of the natural heat, and even 
quite cold. But the effect ſeems to ceaſe with a 
{ſmaller quantity of the acid in theſe, than in the 
Aken waters And the little minute flocculi, which 
appear to flote in the water, ſeem to ſubſide, upen 
ſtanding ſome hours after the acids are added. 

$ 75. 22. The acids, added to the evaporated water, 
produce the like effects, as in the evaporated Aken 
water. 

$ 76. 23. The vegetable acids, whether ſimple, 
fermented or deſtilled, all produce an ebullition, upon 
mixture with this water; but, in a degree ſeeming in- 
ferior to that at Aken. But, particularly, 

$ 77. 24. With the deſtilled vinegar, a ſmart ebul- 
lition ariſes; but, no change of color. In twelve hours 
ſome clouds appear, ſome ſubſiding, others ſuſpended ; 
but, all quite colorleſs, perfectly white. In the cold 
water, the ebullition is ſcarce perceptible ; nor is there 
any change of color. In the evaporated water, the e- 
bullition is quick and ſtrong, eſpecially upon agitation ; 
but without any change of color or precipitation: 

$ 78. From what has been ſayed upon the like 
trials at Aken, the reaſons of theſe phaenomena will 
appear; particularly, the not changing of color, which 
is evidently owing to the ſcarcity, if not abſence, of 


the inflammable principle, in this water ; which ap- 


pears 
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further by other experiments, and which ſtrong- 
y diſtinguiſhes it from the waters of Aken, as well 
as from that of the lower fountane. 

979. 25. The neuter ſalts, compoſed with the 
mineral acids, cauſe no more change in this, than in 
Aken, water; except, 

$ 80; 26. Salt ammoniac, which is decompoſed by 
the evaporated water, in this, as in that. 

{ 81. The reaſons for which are the ſame, as for 
the like effects at Aken. 

$ 82. 27. A ſolution of Alum cauſes no ſenſible 
ebullition; it becomes milky at the fourth drop and 
appears of a pearl colored opacity at. fiveteen drops, 
and ſoon after coagulates. In twelve hours, this coa- 
gulation is moſtly precipitated, in light clouds, ex- 
ceding white, towards the bottom. The like effects 
are produced in the cold water. In the evaporated, 
there is a ſenſible ebullition and the like precipita- 
tion; but, more ſlowly performed. The reaſons for 
which, as well as the difference of the waters, will 
appear from what has been ſayed with relation to this 
experiment, upon the Aken water. 

$ 83. 28. Ihe ſolutions of mercury, in the acid of 1 
nitre, produce effects ſo nearly ſimilar to thoſe at A- Mi 
ken and the lower fountane, that they are hardly to 
be diſtinguiſhed well, when made at a diſtance, the one 
from the other; except, in the ebullition in this be- 
ing much more inconfiderable. 

$ $4. 29. The effects of the ſolution of corroſive 
ſublimate was analogous to thoſe in Aken water ; ex- 
cept, that the precipitation was more colorleſs or 
white. 

$ 85. 30. The ſolution of ſilver is attended with all 
the phaenomena, in this, as in the Aken water; ex- 
rept the change of color: For, in this, the firſt coagu- 
lation is exceding white, as the precipitate at bottom 
is found; whileſt a lighter precipitate, which remanes 
longer ſuſpended in the liquor, gets and ſhews a 

light, ſlate- colored tinge, not much more 2 

than 
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than may ſometimes appear upon precipitating ſilver 
with ſome ſea ſalt. 

$ 86. 31. The ſolution of lead, in the like propor- 
tion uſed in Aken water, at every drop, cauſes a beau. 
titul, bright, white cloud, and upon increaſing to 
fiveteen drops, renders the whole opac, of a ſnowy 
white ; which, in ſome hours, gives a fair precipitate 
of the like appearance. 

$ 87. Theſe, 30. 31. Experiments, ſhew the like 
precipitating matter, the ſalts, but not the coloring 
matter, the phlogiſton, in this, as in the Aken, wa- 
ter. | 
$88. 32. It decompoſes the ſolutions of the green 
and blew vitriols, as Aken water does, rather more 
flowly. | 
8 89. 33. Committed to evaporation in the ſame 
apparatus, it exhibits the ſame appearances and effects, 
as the Aken water; all to the ſmell, which could never 
diſtinguiſh from that of common water. Thirty five 
ounces afford of ſolid contents, ſeeming whiter, than 
thoſe of Aken waters, one drachm and ten granes. 

§ 90. 34. This waſhed well with hor deſtilled wa- 
ter, and filtrated, the inſoluble or terrene are ſepa- 
rated from the ſoluble or ſaline parts. The reman- 
ing matter in the filtrated paper dried weighes five 
granes and an half, The waſhings, evaporated to dry- 
nefs, yield of a pure white ſalt, one drachm, four 
granes and an half. Hence, every pint, meaſure of 
ſeventeen ounces and an half, contains thirty five 
granes of fixed folid contents; of which two granes 
and three quarters is an earthy matter and thirty two 
granes and a quarter a ſaline ſubſtance, 
8 91. 35. The earthy matter cauſes an ebullition 
with acids and partly diſſolves in them calcined in a 
ſtrong fire; it is partly converted to time. 
592. 36. The ſalt anſwers to all the trials made 
upon that of Aken water. 
8 93. From theſe experiments and obſervat ons, it 
may be ſafely concluded, that theſe waters _ 
OL 
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of fimple water heated in the fame manner of Aken 
waters, but in an higher degree; and, like them, im- 
nated with a volatile acid, but little or no phlo- 
ton; with an earth, partly abſorbent and calcarious,' 
partly ſelenite. in a nearly like quantity, with a greater 
oportion of the acid and with a lixivial or alcaline 
nd 2 muriatic falt combined; the productions or 
combinations of which may be accounted for upon the 
fame principles with thoſe of Aken. 
$ 94. From what has been ſayed, it is eaſy to judge 
of the qualities of theſe waters and to what medici- 
nal uſes they may be properly applied. From an 
unaccountable idle notion of their being impregnated 
with alum, they are never preſcribed internally, and 
therefore, are hardly ever drank. But, this is ab- 
ſurd and ridiculous: They may be as ſafely and to 
as good purpole drank, as the waters of Aken, or 
the Caroline baths; where neither the inflammable 
principle of the one, nor the martial earth of the other 
is ought. I have drank ſeveral glaſſes of them, for 
many days ſucceſſively ; and if I might judge by one 
example, found them more tending to purge, than 
thoſe of Aken. 
$ 95. Externally applied, they anſwer much the 
lame purpoſes, as the Aken baths, long drawn, when 
they are found to loſe their volatile parts. | 
$ 96. Their vapor containing more of an acid, 1s 
found to be more tonic, to brace up the ſolids more, 
than than that of Aken waters. Therefore, it anſwers 
better in anaſarcas, oedemas and dropſies. 
$ 97. Great ſervices are done in thoſe dropſical tu- 
mors of horſes legs, which our ferriers call greaſing 
by their being bathed up to the belly in theſe waters. 
8. And to ſhew how innoffenſive they are even 
to the fiſh kind, there is not a better breeding or 


growing pond in all the country, than one fed by 


theſe waters alone, and into which, they run, hot as 
the human blood. In theſe heterogeneous, hot wa- 
ters, 
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ters, carp and tench mutiplly excedingly, and grow tg 
a very enormous ſize, in a ſhort time. But, the fiſh 
_ is not firm nor of an agreeable taſte. To remedy 

this inconvenience, they catch them, that are of a kt 
fize in this hot pond, and throw them into a cold 
pond, at a fmall diſtance. There, they are kept 
for ſix months, and then they are found equal in 
firmneſs and flayor to any in the country. 


The End of the Ess Av upon BoxstT Wars. 


AND 


THERMAL WATERS 


ADDRESSED 


To the RIGHT HONORABLE 


The EARL of CHESTERFIELD. 


* 
4 


* - 


* 


BO 
The Rinn Honor Abr, | 
The Razr of CHESTERFIELD. 


My Loxp, 


intituled to the attention of the Pub- 


lic and the countenance of every good man.. 
And the more important the attempt he makes; 
the more potent the Patron he deſerves and re- 


quires, ; 
This conſideration muſt juſtify me, to the 
world, in taking the liberty of thus addreſſing 


myſelf to Your Lordſhip, upon this occaſion. 
Nor can I apprehend any other apology, to 
Your Lordſhip, neceſſary ; ſince, I may reaſona- 
bly preſume, that he, who fo vigorouſly, fo 
eminently labored for the political health of 
the 8 can not be ſuppoſed to 


diſdain an humble attempt to miniſter to the 


bodily health of it's members. 


Were the following tract a mere phyſi cal 


or chemical eſſay, which might ſtand or fall 
by it's own ſimple merit or demerit; however 
"ny admire, however revere the name and 


P . 3 


HE man, who aims at thi Public —_ 
Good, though in the loweſt ſphere, is 
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character of Lord CHESTERFIELD, as every 
one muſt, who attends You through the vari- 
ous ſtations, You have filled, as well abroad as 
at home, to the honor and happineſs of the 
King and Subjects of theſe Realms, particular. 
ly in poor Ireland, where Your, image till 
makes a part of the houſe-hold Gods of every 
grateful family, and where it may in truth be 
fayed, Semper Honos, Nomenque tuum, Lau- 
deſque manebunt; however ſenſibly I may be 
affected with Your particular Humanity to me, 
in private life ; however thankful I may be to 
Your unwearied endeavours for the diſtinguiſh- 
ing Freedom and peculiar Happineſs, the Sons 
of Britain now enjoy ; whoſe laws, while they 
protect her Free-born offspring, afford an A- 
ſylum to the oppreſſed of other nations, as 
well as to me;- however, My Lox, I may 
think myſelf, with the multitude, indebted to 
Your Lordſhip, for theſe, among other bleſſings; 
I might probably, upon this occaſion, have 
ſpared You ſome part of the trouble, to which 
Your conſpicuous rank and fame expoſes You, 
and expreſs my particular admiration, in ſilence, 
or at leſt in private. 

But, My Lokp, I am imbarqued in an un- 
dertaking, of too great moment, for any pri- 
vate, ſingle man to hope to ſuccede in fully, 
without the countenance, without the active 
aid of a perſon of dignity and influence ſuita- 
ble to the importance of the deſign. 

7 Et Had 


[can 
Had I mere phyſical errors alone to encoun- 
ter; ſuch is the judgement and candor of the 


age, that I need but expoſe them to the judi- 


cious and unprejudiced, to have them deſer- 
vedly exploded, by the ſimple force of common 
reaſon. But, My Lokp, I have the inflexible, 
hoary tyrant, Cuſtom, to overthrow ;- many 
deep-rooted, perverſe prejudices to eradicate, 
before the public may expect to reap the full 
benefits of my ſchente, be it eves fo well 
founded. 


The Augean table had never bib cleanſed, 


nor the Hydra ſlayen, without an Hercules; 
though all the parties concerned had been ever 


ſo ſenfible of the neceſſity of both the one and 
the other. This need no ſtrict application. 


It is enough to ſay, that without a CuESTER- 
FIELD, My beſt endeavors, in this inſtance, may 
be fruſtrated, in a great meaſure 

Among the many perſons of the firſt rank, 
for judgement and quality, that honored me 
with their attention in experimentally explan- 
ing the nature and properties of our thermal 
waters at Bath, and expoſing the long-preval 


ing errors and abuſes, with reſpect to their 


virtues and uſes ; none-gave me ſo much ſatis- 
faction, none could have raiſed my pride fo 
high, as Your Lordfhip; when I found You 
condeſcend to bend Your mind to that long ne- 
glected, though invaluable, branch of expe- 
rimental * Chemiſtry; which, of all 
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others, You- muſt be preſumed to have eulti- 
_ the leſt, from want both of leifure and 
pportunity ; when conſiſtent with the dignity 
of a truly noble mind, thirſting after truth, 
You layed carly-imbibed prejudices aſide; pa- 
tiently attended to a long ſeries of experiments, 
introductory to a juſt knowledge of the ſub- 
ject; and received and retained the demonſtra- 
ted general rules, and that at the firſt time of 
their being layed down to Vou, ſo effectually, 
as to have been able to anticipate me in apply. 
ing theſe afterwards to the explaning the expe- 
riments in the immediate examen of the Bath 
waters. 
Fou, then, My Lox, were perfectly ſenſi- 
ble of the groſs miſtakes in the received no- 
tions of the nature and qualities of theſe wa- 
ters. Vou ſaw them in a light, different from 
any, in which they had hitherto been repreſent- 
ed. You were, by the teſtimony of your own 
ſenſe and judgement, convinced, that the ex- 
quiſite compoſition of theſe waters had not be- 
fore been fairly explored ; that they were nei- 
ther Saponaceous nor Sulphureous, Nitrous nor 
- Alcaline ; but were impregnated with the in- 
gredients, and upon the principles, here layed 
down. And You did not diſdain to honor me 
with acknowledging the reality, more than 
the origine, of your generous conviction. 
Aſter this, there could be no difficulty in 


convincing Your Lordſhip of the extreme irre- 


gularity, 


L 
gularity, of the groſs irrationality in the general 
adminiſtration of theſe waters. You gave the 
example in the oeconomy of drinking 
them; whileſt You well ſaw the ſhameful de- 
fect of the chief requiſites for the drinkers. 
Nor were You leſs ſenſible of the horrid ir- 
regularities, inelegancies, indecencies, or of the 
extreme riſque run, in the ill-choſen ſeaſons 
and ordinary manner of bathing. _ 

It has been my froward fats to have too 
much of a kind of political knight-errandry 
interwoven with my frame. Yet, I flatter my 
ſelf, that none of my attempts for reformation, 
at leſt, none of mine intentions for the com- 
mon good, can appear culpable in Your judi- 
cious eyes. You know my ſufferings: I felt 
them like a man, I hope, I bore them be- 
coming a man. In the later, Your Lordſhip 
aſſiſted me: For, Vou aſſuaged the rigor of 
my pains, by the precious balm of generous 
pity. FEES, 
Theſe conſidered, Your "Lordſhip can not 
wonder at my calling for aid, for protection 
upon this occaſion ; as You ſee, I as yet ſtand 
ſingle, and have multitudes to oppoſe : The taſk, 
have cut out for myſelf, is nothing leſs, than 
the reſcuing the curious waters of Bath from 
ſtift-necked, deſtructive empyriciſm ; aboliſh- 
ing vane, though fondly confirmed, notions, 
and groundleſs, though long-eſtabliſhed, pre- 
judices; inſtituting a rational, inſtead of a 

P3 moſt 
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moſt irrational practice; exploding the long. 
received, gothic barbariſm, with a view to re. 
vive and reeſtabliſh Roman or Attic, let me lay, 
Britiſh, elegance, CONVENIENCE and utility, in 
the Baths in general, 

I may, and flatter myſelf, I ſhall be able to 
make the truth of my doctrine and the. neceſ. 
ſity of inculcating and obſerving it, as planely 
appear to every ſenſible, unprejudiced perſon, 
as J have had the honor and ſatisfaction already 
to have made them evident to Your Lordſhip 
and many other perſons of quality and taſte, at 
Bath. 

But, as the moſt griping Miſer more freely 
parts with his heart- dear treaſure, than the ge- 
nerality of men give up long eſtabliſhed pre- 
- juices, than authors eſpecially recede from fa- 
vyvorite poſitions; it is eaſy to judge what I have 
to apprehend from factions of the Doctors San 
Grados of the age; but eſpecially from the non- 
reformed phyſicians at Bath ; who can not now 
moderate the overflowings of their 1nvenomed 
choler, not even with their ſovereign Bath wa- 
ter; but rather encreaſe it's acrimony, as it 
were, with thoſe very alcalies, with which they 
have ſometimes fruſtrated the intention of theſe 
excellent waters; ſo far, as by ſpeeches, as foul 
and virulent as falſe, to incenſe and inflame a 
turbulent, mercenary Mob, and even the Mob- 
led corporation againſt me. And all this, while 
I oftered to communicate all mine experiments 

| to 
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to them, without having ever arrogated to my- 
ſelf any ſuperiority to any of them; except la- 
boring, perhaps, ſomewhat more nant, 
than moſt of them. 

Yet notwithſtanding, Mv oy I mean not 
to make ripriſals upon theſe unkind, miſtaken, 
| gentlemen. Nor do I preſume to look for any 

favor for myſelf. .If I be found in error, as 
I muſt be liable to many, as a man; I expect, 
1 hope, to be corrected. And be the manner of 
that correction, what it may; I ſhall think it 

my duty candidly to receive and ingenuouſſy, | 
if not gratefully, to acknowledge my convic- 
tion. If I have the good fortune to be in the 
right; Juſtice will, in due time take place. 
My particular fate is but a private concern; 
to attend to which, I can never preſume to 
think of ſoliciting your Lordſhip to ſtoop. 
But, to matters of public import, I need not 
importune your Lordſhip to attend. Your 
eaſe, Your pleaſure, Your Health, have often 
been ſacrificed to the cauſe. Nor has the moſt 
afflicting, the moſt diſpiriting, indiſpoſition 
been able to keep You at home, when Your 
country called for your aid in council. 

In the preſent caſe, we have private intereſt, 
as well as private property,. joined with popu- 
lar prejudices, to oppoſe the wanted refofma- 
tion at Bath. But, ſure, My Loo, all theſe 
are to be layed aſide, when they come in com- 
petition with the common good. Bath may be 
F + | juitly 
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juſtly looked upon as the great Hoſpital of our 
Dominions, which might be extended further, 
and under a juſt and regular management, 
might prove unſpeakably ſerviceable in reco- 
vering or preſerving the health of preſent and 
future tions; whileſt, under an evil or 
irregular adminiſtration, hke powerful medi. 
cines in the hands of quacks, it can anſwer 
few good purpoſes ; unleſs by accident. 

Any private man, with truth and reaſon of 
his ſide, may detect errors and point out the 
road to reformation. But the great work, the 
parlement alone can complete. — To Your 
Lordſhip then, and to them, I beg leave to 
commit what I have to offer upon this occa- 
ſion. And thus diſcharge at once my duty to 
the Public and to You. 

My motive and mine intention being thus 
layed open to Your Lordſhip ; I need not ſue 
for pardon for thus accoſting an heart, that 
ever labors with his country's cauſe. I take the 
liberty to addreſs You in a mode, as well as 
with views, ſo foregne to thoſe of ordinary ad- 


dreſſes of this kind, that I muſt think it un- 
neceſſary, if not impertinent, to apologiſe fur- 


ther. 

et, My Lox, while I induftriouſly avoid 
an imputation, which mine enemies can hardly 
lay, that of ſpeaking a language foregne to mine 
heart, I muſt not run towards the contrary 


extreme. Therefore, ] muſt beg Your Lord- 
ſhip 
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ſhip will indulge my pride in declaring, that no 
man can eſteem, admire or revere Your name 
and character more than I do. Let me further 
add, that Your ſingle approbation ſhall always 
be eſtimated more than a recompence for any 
labors I can take, and that my conduct's bear- 
ing the teſt of Your exquiſite judgment muſt 
completely gratify the utmoſt ambition of, 


My Lox, 4 


Your LoRD$SHIP's 
Moſt faithful, 
and 


Moſt obedient, 


Humble ſervant, 


C. LUCAS. 


Of NATURAL BaTuas. 


SECTION VI. 


Of the City and WaTrrs of Barn. 


F 1. T H E waters here ſeem to have given riſe, 

as well as the name to this city, as others 
have taken their riſe and appellation from their wa- 
ters; ſuch as, Aquae, Aquis, or, by corruption, 
Aix. But, Bath was not the firſt name, by which 
this town was known. The antient Britons muſt cer- 
tainly have been well acquainted with theſe waters; 
and though ſuch accounts of them, las may now be col- 
lected from theſe early times, are ſo interſperſed with, 
or wrapped up in, obſcurity and fable, that they are 
hardly worth relating ; there is nothing more certain, 
than that the waters then exiſted, and were in ufe 
and reputation, In thoſe days, the place was called, 
according to one of our moſt antjent hiſtorians *, 
Yr ennaint Twymin, or Caer Badon; the town in 
the hot vale, or the fort or city of Badon ; as Briſtol 
was then called, Caer Oder nant Badon; the city 
Oder in the hot valley, or Badon-vale. Bath was 
likewiſe called by the Britons, Caer Palladur, that is 
to ſay, the City of Pallas's baths or waters; from 
theſe hot ſprings being conſecrated to that heathen 
Goddeſs, for whoſe worſhip, a temple is ſayed to have 
been erected in earlieſt ages in this . But this, 
to me, who do not underſtand the Mitiſh language, 
ſeems doubtful; as I ſuſpect the antient heathen my- 
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thology was not known in Britain, before the con- 
quering Romans introduced it. But, I leave this to 
be diſcuſſed by ſuch antiquaries, as may think it, 
what I do not, worth the while. | 
$ 2. Britiſh Traddition afcribes the diſcovery of 
theſe waters to BLEeyDen, ſurnamed Dovrn, the ma- 
gician, or ſooth- ſayer; probably the Bladdule, of 
more modern hyſtorians. The Britons were famed 
magicians in the days of yore. PLyny looked upon 
this people, as ſuch adepts in this art, that he pre- 
ſumes, the Perſians had learned it from the Britons. 
It was not however then held in the ſame contempt, 
to which it has ſince been brought, by Jugers and 0- 
ther impoſters. Magic was the wiſdom of the Egyp- 
tians, the principal accompliſhment of the antient 
philoſophers, and a requiſite qualification for the an- 
tient kings of Perſia. It then onely meaned, a know- 
ledge of the laws of nature and the powers of human 
arts. And he, that was expert in theſe, acquired the 
name of a magician, as that appellation has, in ſuc- 
ceding times, been aſſumed and abuſed by maſters 
of leger de main, and ſuch like deſpicable tricks, cal- 
culated to ſurpriſe and cheat an ignorant populace. 
It is moſt likely, this water, if not found by chance, 
might have been firſt diſcovered and uſed by ſuch a 
philoſopher, without imputing to him any of the mo- 
dern artifices-of pretended magic or conjuration. 
983. From theſe conſiderations we may reaſonably 
preſume, that the Romans were not the firſt diſco- 
verers of theſe baths ; though ſome are idly fond of 
giving the, firſt diſcovery to the firſt conquering inva- 
der of our iſle, JuLivs CatsarR. But, beſides the 
doubt of CAEsAR's having penetrated fo far into Bri- 
tain, it is to be preſumed, the conquerors did not 
hear of them long after; ſince Sol ixus, a Roman 
hiſtorian, who floriſhed, as is thought, about the 
regne of VIS IAx, is the firſt of that nation, that 
mentions them. The place was then famed for Fon- 
tes calicli; it's hot ſprings or baths: For, this author, 
ſpeaking 
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ing of Britain, celebrates it for many . 
b — for hot ſprings conſecrated to Pullen 
whoſe altars perpetual lamps blazed, &c. A Ro- 
man, well accuſtomed to . the hot baths of his own 
country, could have meaned none other bath in Bri- 
tain, any ꝓther been then known, but this; as 
this onely comes near deſerving the epithet, Calid. 
4. After this, Prolouy mentions this | 
under the expreſſion, Tdara Oegha, Hydata Therma; 
Hot waters; and by determining it's latitude 33 de- 
grees and 40 minutes, and it's proximity to alis. 
now Ilcheſter, ſhews, he could mean none other, 
than Bath, The ſame place muſt alſo have been un- 
derſtood by AnToxinus b, under the appellation of 
Aquae ſolis, the waters of Appollo or the ſun, which 
s evident ſrom his placing them between Warminſter 
and Briſtol. ; 
9 5+ STEPHANUS, or STEPHENS, an author men- 
tioned by CAM RD EN, calls it Badiza, probably from 
the Britiſh, Badon. The Saxons alſo gave it ſeveral 
names, taken from it's ſalutary ſprings, ſuitable to 
the idiom of their language; thus, we find, it was 
called Ackmanceſter, from Ackman, a ſick man, 
and Ceſter, probably from Caſtrum, the ſame with 
Caer or Cahir in the Britiſh and Iriſh languages, a caſ- 
tle, fortreſs or citadel, or with us, a Roman camp; 
a if we ſhould ſay, the city of Valetudinarians ; al- 
jo, Bathenceſter, the City of Baths, and Hat Bathan, 
the Hot Baths. Hence, our appellation of Bath, 
and in vulgariſed Latin, Bathonia. | 
$6. It is not now poſſible, with any degree of cer- - 
tainty, to determine, where, or by whom, theſe wa- 
ters were firſt diſcovered : Theſe hints can onely ſerve 
to give an idea of their antiquity. It is not improba- 
ble, they may be coeval with the formatiou of our 
ile; though there would be nothing ſurpriſing in their 
having taken riſe much later; ſince, the ſpringing of 
any waters hot from the earth ; their continuation and 
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and their declenſion muſt depend upon ſuch circum 
ſtances, in the bowels of the earth, as can lay no clame 


be of great antiquity. It is probable, the antien 


Inſcriptions and other monuments of Roman hiſtory 


about that city; as may be ſeen in Caubzx, Gul 


this year in ſinking for a foundation for new build 
Abbey -houſe, adjoining the great church, called the 
Abbey- church. There can hardly be a greater reproac 
to our nation, than to find a rude, irregular gothic 
building founded upon the ruins of very magnificent 
elegant Roman baths and ſudatories ; which have 
been celebrated by the Roman hiſtorians, while 


curious may expect it, I ſhall give ſome account o 
- theſe ruins. Lf ib 

below the ſurface of the ſoil, on the ſouth ſide o 
- but a few feet diſtant. Over theſe ſtood the Priory 


was removed, below it's rude-layed foundation, which 


their foundation, feveral rough hewn ſtone coffins 
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| 


to perpetuity. 1 | 
87. The city, according to our annals appears te 


Britons built a city for their accommodation there 
in their rude manner. This, in all likelihood; wa 
improved, if not built to their own taſte, by the Ro 
mans; for that they long inhabited it, is evident fron; 
an infinite number of antient Coins, Statues, Altars 


that have been, and are ſtill daily, diſcovered in and 


DoT, Woop, and others. But, this can be evinced 
by nothing more planely, than by the diſcovery made 


ings after taking down the old building, called the 


= 


noble ſtructures were not onely effaced, but their uſes 
became utterly unknown among us. Antique as the 

$8. They were diſcovered ſome ten or twelve fett 
the great church; from the wall of which, they lay 
or Abbey-houſe, as it was called; a good modern 


gothic building, of two ſtories high, adorned with 
great projecting windows, now revived into mode; to 
the reproach of our taſte, and annoyance of the ſtreets 
of our cities. When this edifice, which adjoined the welt 


end of the church and made near a right angle with it, 


run along the antique baths, without any regard to 


| | | were 
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we found, with the ſeeming entire, but moul- 
ding, remanes of human bodies of different ages 
ad fizesz with ſome of which, | ſeveral pieces of 
gin; as I am informed, of the ſucceſſive Saxon 
kings, were found buried; the number of pieces and 
fifferent regnes poſſibly denoting the age of the in- 
red. One of theſe coffins, I obferved lying nearly 
el with the floors of the ſudatories ; and another, 
which I alſo ſaw in it's place, had been layed upon 
the ſnaft or part of the upright of one of the vilaſters 
of the great bath. So that it is to be preſumed, the 
wins of theſe baths were ſo far from being known, 
when the foundation of this laſt edifice was layed, 
whoſe date I can not yet trace out, that, they then 
hardly knew of the ground's having been before con- 
kcrated to a chriſtian burial place. ogy >. 06 
F 9. What now remanes of theſe baths is ſuffici- 
ent to ſhew their magnificence and elegance, as well 
25 their great convenience and utility. I ſhall begin 
vith the great bath, to which I conſider all the reſt 
3 appendages. This conſiſted of a room, in Il 
plates, repreſented by the letters, A, B, C and D; 
whoſe dimenſions were forry three, by thirty four, 
ſet. The roof of this. was ſuſtained by twelve pilaſ- 
ters, 1, 2, 3, 4, 5s 6, 7, 8, 9, 10, 11, 12; each of 
which is three feet ſix inches upon the front ofthe plinth, 
by a projection, of two feet three inches. The ſhaft 
of each pilaſter is of two feet eleven inches breadth, 
in the front, by a projection of two feet. Theſe, 
with the adjoining walls, a, a, a, a, which are about 
two feet three inches thick, probably ſuſtained an en- 
tablature, with a vaulted roof, of about thirty five 
feet in heighth. The pilaſters were not all exactly of 
the ſame dimenſions, nor ſtrictly equidiſtant. 
$ 10. This room ſtood north, A, D, and fouth, 
B, C. In each angle, there ſtood a pilaſter, 2, 5, 8, 
11. And between each angle two, as at 3, 4. 9, 10. 
The ſpace betwixt the north eaſt angle, A 2, and tne 
next pilaſter, to the weſtward, 1 A, is ſix feet; _ 
7 that 


1 


224 Of the City and Warzzs of Bart, 


that betwixt the northweſt corner pilaſter, D x I, and 
the next, to the eaſtward, D 12, is five feet ten in- 
ches onely. The ſpace betwixt this intermediate pair 
of pilaſters; 1, 12, meaſures fourteen feet ſix inches. 
From the north eaſt corner pilaſter, 2, to the next to 
the ſouthward, 3, is a ſpace of ten feet three inches 
and from the ſouth eaſt corner pilaſter, ;, to the next 
to the northward, 4, the ſame; but, the ſpace betwixt 
the two intermediate pilaſters, 3, 4, on this ſide, is 
ten feet nine inches; to which it is to be preſumed, 
the ſpace on the oppoſite fide, 9, 10, muſt have cor- 
reſponded. Between the two pilaſters of the ſouth 
eaſt and ſouth weſt angles of this room, 5 and 8, two 
other pilaſters were placed, 6 and 7, each at four 
feet ten inches diſtant from that in the next angle to it. 

$ 11. Theſe intermediate pilaſters, 6, 7, deſcribed 
the breadth of the bath in this room, E, F, G, H, 
which was eighteen feet in the clear, incloſed by a 
firm wall of about two feet thick, expoſed by the 
ricked lines at 6, b, ö, b, B. The length of this 
th was twenty ſeven feet, and it's depth five. This 
and all the other walls were plaſtered, within and 
without, with very firm cement plaſter, compoſed of 
pounded brick, gravel and lime. This bath was pav- 
ed with pennant flag *, as the area, c, c, c, c, c, c, c, 
round it was, which meaſures eight feet in breadth. 
This bath I found full chiefly of broken brick and mor- 
wall which probably once compoſed it's vaulted 
roof. | 
$ 12. The entrance into this bath and area were 
from the ſouth, by three different ranges or flights 
of ſteps of pennant flag and plaſter of eight inches 
riſe and nine inches tread, between 5 and 6, F and G, 
7 and 8. This, in all likelihood, had it's portico 
and veſtibules; but, of theſe, no traces have as yet 
been diſcovered. This probably was the plebeans, 
or ſoldier's bath. | 

$ 13. To the northward, adjoining this room, but 
A fone that divides it to Qlates of about two inches thick, 13 


thus called at Bath. | 
1 wed 6 125 parted 
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parted now from it by a lender wall, with an opening 


of. about ten inches in the middle, ſtood a room, 


of which one end was ſquare, as at I, K, the other, 
emicircular, as at L. From eaſt to weſt, this mea- 
fared fourteen feet four inches; and from the crown 
of the ſemicircle.on the north, L, to the ſouthſide, ad- 
joining the great bath, I, K, eighteen feet, ten in- 
ches. This was ſuſtained by four pilaſters, one in 
each angle 13, 14, and two at the ſpringing of the 
circle, 15, 16. 10 27 44 e #9 563.500 520 

$ 14. But this part of the bath has ſuffered ſame 
alteration ſince it's building; for, the ſquare part be- 
txeen the pilaſters was filled up to about the heighth 
of five feet, upon this two ſmaller pilaſters were ſet ; 
on either {ide from the area betwixt theſe two ſepa- 
rate flights of ſteps were made into the ſemicircular 
part, L, M, N, which was all, that was now kept 
for a bath. In this a ſtone ſeat, d, d, d, d, eight - 
een inches high and ſixteen broad, was made. The 
two flights of ſteps, e, e, f, f, were of different di- 
menſions: Thoſe of the weſtern ſide, e, e, were 
three feet nine inches broad; thoſe on the eaſtern, 
., four feet two inches. Each flight conſiſted of 
ſteps, of ſix inches in the riſe, and had been ſo uſed, 
as to have been worn, three inches and an half out of 
the ſquare, where they might have borne the impref- 
ſion of feet. | nee ; 

$ 15. Thoſe flights of ſtairs were parted. from each 
other by a little ſtone partition, g, g, upon a level with 
the floor, þ, b, of this area; which appeared to me 


= 


evidently adventitious, by no means of a piece with 


the original building. Along this diviſion, and along 
the weſt ſide of the area, a rude channel, of about three 
inches depth, was cut in the ſtone, as at g, i, i; pro- 


bably, for the admiſſion of cold water, occaſionally. 


The floor of this bath ſeems to be upon a level with 
that of the great bath. This might originally have 
been deſigned for the patricians or nobles; but, ſeems 


to have ſince undergone ſome altrrations, not now 


eably explaned, 


2 | $ 16, 
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8 16. To che eaſt of the area and ſtairs of this fo. 
micircular bath, ſtood an elegant little room, of about 
fi ve feet ſquare, as at O; adorned and ſuſtained with 
four pilaſters; and by broken projections of walls to 
khe oppoſite ſide, P, there is reaſon to apprehend, 
that ſuch another room, by way of veſtibule, for u- 
niformity, as well as convenience, ſtood there. Theſe 
were parted by walls of a different age, and workman- 
ſhip, deſigned by the pricked lines, k, E; enough to 
aſſure one, they Were not parts of the otigied build- 
in wh v4 
17. Parallel to this frönt of the great bath, 


and A0 ſohning ät. to the caſtward, ſtood the Hypo- 


cauſta, Laconica or ſtoves, of a ſingular eonſtruc- 
ture. They were ſeparated onely by a wall, 4. a, a, a, of 
two feet, two inches thick, from the great bath. Theſe 
conſiſted of ewo large rooms, Q, Q, and R, k, 
each of -the: dimenſions of thirty nine, by twenty two 
feet. Each had a double floor; the one lay about 
one foot and nine inches lower than the area round 
the great bath, c, c, c, c. Opon this, ſtood a num- 
ber of pillars, compoſed of : bricks, as oppoſite to 
_ 4 J, 1, l, of about an "thch- and three quarters thick, 
4nd nine inches ſquare, one of which is repreſented 
Fig. II. conſolidated with ſtrong mortar, at about 
fourteen” inches aſunder. Ibeſe ſuſtained a ſecond 
floor, compoſed of very ſtrong, hard tiles, one of 
whick is repreſented Fig. III. of two feet ſquare, and 
two inches thick, as ſhewn in the floor, Q, 0. at in, n, 
n; over which were placed two layers of very firm 
cement mortar, each above two inches thick, which 
compoſed the floor, at u, , u, 

'$ 18. In the firſt or ſouthward ſtove, Q. O. fix ſix- 
teen feet, three inches diſtant from the weſtern wall, 
4, a, a, a, there is a projection or break in the ſouth 
wall, expreſſed in the plate, at. S, S, of one foot, ten 
* for a purpoſe to me inconceivable. 

Jo the northward of this, and adjoining It, 


ſtands the other Rove, R, R, en, in dimenſi- 
ons, 


PF 
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ons; all to the above break, and agreeing in the con- 
ſtructure of the floors z, except, that this is about 
eighteen inches higher than that. Theſe are parted 
by a wall, o, o, o, o, three feet eleven inches thick, 
with the appearance of a door-way and fill, of four 
feet wide, in the middle, at 7. ö 

$ 20. Theſe rooms were ſet round, as at x, x, x, x, 
with ſtrong ſquare brick tubes, one of which is 7 * 
ſented, Fig. Iv . Theſe were of different lengths, from 
{ixteen to twenty inches; the bore, fix by three inches 
and an half; with two lateral openings, of about two 
inches ſquare and five inches aſunder in each. They 
communicated with the hollow between the double 
foors, and roſe, in ſome places, as high as the ruins of 
the wall; which leaves no room to doubt, that the in- 
fide of each ſtove was furniſhed with them from bo 
tom to top. Moreover, the north Wall, , r, of the 
ſecond or north ſtove, R, R, was ſet with tubes of a 
leſſer ſize, in an horizontal and perpendicular order. 
And, whileft the ſtones and bricks, betwixt the double 
floors, bore moſt evident marks of fire; theſe tubes 
were ſtrongly charged with ſoot ; which planely points 
out their uſes. Fig. V. gives a perſpective view of 

of the pillars and tiles, that compoſed the floor, 
oy ſome of the tubes, that ſerved for tunnels, as they 
8921. By conſidering the nature of this ſtructure, 
the means, by which theſe ſtoves were heated, evident- 
appears; though the ſeveral furnaces, by which fire 
vas adminiſtered, are not at preſent apparent. But, 
there ſtill remanes ſtrong evidence to the point, and 
more will probably ſtill appear, if theſe venerable ruins 
be as ſtrictly examined, as they deſerve: For. | 
$ 22. About the middle of the northern wall of the 
kcond ſtove, and adjoining to it, there appear to, me 
the ruins of one of theſe furnaces: Theſe conſiſt of 
ſttong walls, of about ſixteen feet ſquare, - 7, r, /, hl 
With a diviſion in the center, of about three feet wide, 


u the farther end, t, and about two fett, at the near- 


2 | er 
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er end to the ſtoye, u, where part of a broken arch 
ſill remanes. All this conical paſſage and ruined 
arch bear ſtrong marks of having long endured the 
force of fire. And all about it, 7 found many entire 
Fees of burned, wood, charcoal, as perfect as poſ- 
ſible ; which to me ſeems to put the matter out of 
all doubt. Fa 

8 23. Immediately adjoining the north wall of 
this ſtove and the ſides of this furnace, ſo as to 
ſtand ſquare with the eaſt and weſt walls of the two 


ſtoves, v, v, v, and a, a, a, a; ſtand two ſemicircy. 


0 

| [ 

| diſh cement plaſter. And the eaſtward one ſeems to 
| have an openinggor tube, to the northward, in the ' 
| crown of the ſemicircle; by which, water might be dil- 
f charged. Theſe rendered them fit either for baths or " 
| embrocations, _ | | n 
| 8 25. To the northward till of theſe, appear the 1 


ö ruins of two ſquare chambers of mere ordinary work, 
| without any thing remarkable. Theſe probably. might 
| have inade part of the habitations or lodges of the 1 
| keepers or attendants of the baths. Much more may 
| yet be diſcovered, if duly ſought. Theſe are enough i 
1 5 : or 
| as * Y 
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for my purpoſe. To inveſtigate them, I made a ſe- 
cond viſit to Bath. They ſerve to prove, what I aſ- 
ſerted upon the authority of Solixus, long before 1 
knew of them; that we once had regular, rational 
and elegant baths in Britain, upon the Roman plan, 
which we rejected and changed for the preſent rude 
barbarous, Gothic baths, that reproach us with want 
of ſenſe and elegance, in theſe matters. | 
$26, When, theſe venerable ſtructures might have 
been raiſed, is an enquiry, that may exerciſe the genius 
of our antiquarians. 1 think them Roman; becauſe 
the Britons did not, that we can find, know the me- 
thod of building with ſtone or brick and mortar ; and 


becauſe the laſt cited hiſtorian mentions baths in Bri- 


tain ſumptuvuſly and elegantly adorned and accommo- 
dated to our purpoſes.  Wheretore, I tike theſe to 
have teen the identical baths, he meaned. Their An- 
tiquity may be conceived from this, that the Roman la- 
vaders were for-ed to quit our Ifle, about the year 420. 
$27 It is obſervable, that theſe baths were built 
long before the ſite of the city was raiſed to what it 
now appears ; for, they are now too low to have their 
waters drained off by any of the ſewers, that ſerve. 
the other baths or the ſtreets and houſ-s of the town. 
F 28. The raiſing the ſoil, which is common to all 
cities as well as to this, is the cauſe, why the water 
riſes higher in theſe antique baths, than could have 
been at firſt intended. It riſes three feet, two inches 
above the area of the great bath; that is, eight feet 
two inches above the bottom of the bath; becauſe 
it's proper ſewers are ſtopped or deſtroyed ; and thoſe, 
made later, are too high to receive the water of this 
m re antient bath The bot om of the King's bath is 
about nine feet higher than that of this Roman bath. 
9 29. When I firſt viſited theſe venerable ruins of 
Roman antiquity, I found them full of water. I had 
them drained out by pumping, and then took the di- 
menſions, by the help of Mr. Woop, the architect, and 
his aſſiſtant. Mr. Hor LAND; and made mine obſer- 
vations, To the former, I am indebted for the plan 
Q 3 hereunto 
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hereunto annexed. Which, I have taken the liberty 
of altering, agreeable to the dimenſions, that IÞpeared 
to me. Mr. Wood ſhewed his genius, in correctneſs 
and taſte, which did not appear in the work, He 
has alſo pointed out doors or opens, where probably 
they ſhou!d have been, but actually were not to be 
ſeen, as at k, K, W, W, W, ; which I therefore 
marked with pricked lines. ow dag 
$ 30. From almoſt every part of the great and 
the ſemicircular bath, that ranges with it, conſidera- 
ble quantities of water ſprung in, which was hot e- 
nough to raiſe the thermometer from 70 to, 104. This 
water upon ſtrict analyſis, appeared the ſame, in all 
other reſpects, with that of the King's bath. But, 
whether or no that was derived from the ſame ſource 
with this, I was not permitted to determine, by open- 
ing the ground further, as I propoſed, about the former 
bath. It is not to be doubted, that the ingenious . 
builders of theſe ſuperb baths ſecured a fit ſupp'y of 
| water both hot and cold. Though, whence it was 
drawn, has not yet been diſcovered. They might 
more judici ouſly and properly have cou veyed the wa- 
1 ters of the great ſource thither, which is about an 
hundred and thirty two feet from it, and which is 
ſufficient to furniſh many ſuch baths ; than incloſe the 
; entire ſpring. to make one rude open ciſtern for bath- 
ing, which was done after the Roman baths were de- 
moliſhed and buried in Gothic barbariſm. But, that 
theſe are not the baths, obſerved by LELanD * in the 
Priory-houſe, as ſome have. idly imagined, is evident 
from theſe lying low beneath the foundation of that 
building, with many Saxon coffins betwixt them. 
Beſides, the front wall of the Abbey or Prior's houſe, 
ſtood nearly at G, H, K, N; the rear wall, over the 
ſtoves, &c. Q. R, U; which leaves no room for 
. even a doubt of theſe baths having been known to the 
builcers of this Gothic edifice. 
| - $.31. How theſe maguificent baths became neg- 
= lected, ruined and loſſed, can onely be conjectured. 
. — 1 80 Itiner. 1 
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Poſſibly, the yet uneiviliſed Britons tobk the, firſt op. 
rtunity of effacing all monuments of their conque- 
rors. Perhaps, they were deſtroyed in the Saxon 
wars and ſieges of this city. That they lay Tong ne- 
elected," 2/2 waſte place; dee med fit to recerve Caron 
ordure and rabbiſh of every kind, appcars fron vari- 
ous ſculs and bones of different animals, aquatic and 
erreſtrial, which lay perfe&t- and entire in the baths; 
particularly: one entire and ſeveral broken” human ſeuls, 
and other bones. And, at a certain 


| level all round, 
the walls of the baths'were tllick ſet witli æ great vd- 
nety of great and ſmall ſhells'of water frais. Theſe 
ye upon the walls, at about three feet three inches 
higher, than the floor of Xhe area. In further foofs 
of which notions, it is'obſervaBle, that the water reſts 
at about this highth now. Another proof, that the 
baths lay a long time full of water, before they were 
quite oVerwhelmed, is chat J found the, walls of the 
baths, whether ſtone or mortar, fairly incruſted over 
mth an hard, white petrificatio n. 
$ 32. From the correſpondence, which theſe baths 
appear to have had, with thoſe of the antient Romans, 
think it is hardly to be doubted, that they were built 
when theſe conquering invaders were maſters of our 
iſe. And I think: it more than probable, it is to theſe, 
Solixus alludes. 18 e 
F 33. The preſent city was probably built by the 
Saxons, after the Roman manner, imbeliſhing their 
walls, witlt all the ſtatues and other monuments of that 
people, they found in their way. Bat, leaving this 
diſquiſition to thoſe, ho have more time and leiſure, 
ſhall procede to what more nearly concerns mine en- 
quiries, as a phyſicias. n | 
$ 24. Bath, like moſt antient cities, ſeems to have 
been founded with no regard to it's ſituation. _ Acci- 
dent gave riſe to moſt z but, the waters certainly firſt 
induced men to build where this city ſtands. * . 
$ 25. Bath has ſuffefed many conflagrations and 
other devaſtations at different times; and ſtill roſe more 
Q4 | beau- 
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beautiful from ruins. After the Saxon demolition, in 
1088, the town was again raiſed, and ineloſed in an 
old fortification, in the Roman manner; conſiſting of 
an high wall, with ſtrong gates and towers, environed 
by a ditch. It ſtands in a narrow deep valley, upon 
the banks of the river Avon, cloſely ſurrounded on 
every ſide by lofty hills; particularly, to the north, 
by Landſdown, to the eaſt, by Clerkendown, and to the 
ſouth, by Beechencliff ; ſo that there is no going into, 
or out of, the town, except towards Briſtol, . which is 
to the weſtward; without paſſing a precipice. The | 
river runs a beautiful ſerpentine courſe along this valley, | 
and bounds the city, from the north caſt, to the ſouth | 
weſt, The vale is a very rich, fertile ſoil, and would | 
every where afford a moſt beautiful proſpect to the 
city, were not the hills too near to moſt parts, from | 
whence they are viſible. Foul | | 
$ 36. The ſtreets of the old town are exceding | 
| 
| 
| 
{ 
| 


narrow; ſo that in ſome, no wheeled carriage can pals, 
and in the chief, ſcarce can two carriages pals each 
other. - 
S 37. But, this vitious taſte has been corrected in 
all the modern buildings in the town: they are layed 
out in grand ftreets and elegant ſquares, with great 
propriety, true taſte and magnificence. So that few cities 
can boaſt as good, and none better, buildings, than Bath 
now can, Nor have the modern builders confined t 
themſelves within the contracted limits of the town | 
walls: theſe are now totally diſregarded, and the beſt i | 
buildings carried beyond their narrow precincts. Of 
theſe, the noble p'l:s of building, called the Parades, WW : 
the Queen's ſquare, and the King's circus, all planned IM « 
and executed by the late famous Mr. Woop, author of 
the Eſſay towards a deſcription of Bath, and his ſon, Ii | 
are eminent proofs; | wa j 
$ 38, Bath, by modern computation, ſtands in W. 
Jongitude 2 deg. 30 min. latitude 51 deg. 30 min, i t 
go miles, ſouth weſt, from London, 14 * 4 | 
| N ri- 
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Briſtol, 20 north eaſt. of W 


Somerſet. WI OfIN2RI * 


$29. It's ſituation, in a 
upon a navigable. river, which flows through one of, 
the moſt famous marts in Europe, Briſtol, provides 
it plentifully with all the commodities of life, chat 
may be produced by land or by water, Whether from 
the ſoil, from other parts of the kingdom by land car- 
riage, or by the moſt extended commerce by water. 

$ 409. Hence, this city is furniſhed with all things 
that can, in any ſenſe, be found neceſſary for the com- 
mon conveniencies of life, from the moſt magnificent 
houſes and ſumptuous tables, to the moſt private lodg- 
ing and boarding. And nothing would have been left 
wanting in that way, did the inhabitants, who let lodg- 
ings, but pay their ſervants wages, ſo that they may 
got depend for ſupport, and often inſolently prey, upon 
ſtrangers; to the indelible reproach of the town; a 
ſhameful vice, which I wiſh had been leſs chargeable 
upon our country in general, than it is found. But 
alas! Venality is the ban: ful vice of our age; and till 
the ſuperior claſs of men are found proof againſt the 
allurements of corruption, the inferior are hardly to be 
condemned for it. 
$ 41. The moſt part of the old city, and all that 
ſtands low, is built in a moraſs, where it was difficult 
to get a foundation. About it, the ſoil in general is 
lamy and gravelly; in ſome places rocky and dry; 
but, from the highth of the hills, which are often ſeen 
cloud-capped, many ſprings and other ſtreams of water 
are produced, all which bend their courſes towards the 
city, which hes in the bottom of the vale, Hence, 
it is ſupplied with great plenty of water. With this, 
ſome parts of the town are furniſhed by aqueducte, 
ot the ſprings: in the neighbouring hills; others, by 
ſprings, pumps, or other wells in the town; of which 
there is great plenty. 
942. Some of theſe waters are pretty light and ſe ft, 
but moſtly terrepe and hard; ſome are even ſayed — 

2 a 
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be-brackiſh or faltiſh toithe taſte. A certain flint phial, 
with a well adapted ſtopple, weighing two ounces four 
drachms and fourteen granes, which, filled with: cold 
deſtilled water, weighed four ounces, fix drachms and 
fiveteem granes, filled with the beſt pipe water, weigh. 
ed four ounces, ſix drachms and above fivetcen'graney 
and an half, and with-moſt of the pump waters, above 
> gane, and with ſome above two granest more. The 
river water appears foul and muddy, of a kind of whey 
cor viewed as it ftands in the river. Preed from 
this foulneſs, by ſubſidence, it is fit for moſt of the 
common. uſes of life. The pipe water is not free from 
acidity here; for upon dropping the ley of tartar into 
it, it not onely grows miley, but; by amebullition, gives 
evident marks of à contraſt: between a alcali and an 
acid: In boiling, ir coats the veſſel. 

8 43. To forma right judgement of the Air of Bath, 
it will be neceſſary to conſider it?s: ſituation, the foil 
in.and about the city, the waters ſimple and medicated, 
together with it's various other products, and che feel 
commonly uſed in the town. 

8 44. From it's ſituation, the air muſt be confllied; 
conſequently charged in proportion with all the vapors 
and exhalations, with which it is by any means impreg- 
nated. From the quantity of water; hot, as well/as 
cold, diſcharged from the neighbouring hills into, or 
ſpringing up in, the vale, in which he town ſtands. 
it muſt be damp. To this, the ſhade of the high hill 
to the ſouthward, Beechencliff, muſt greatly contri- 
bute; eſpecially in winter, and muſt, in ſome meaſure, 
deprive the lower part of 'theitown of the benefits, 
which might otherwiſe accrue” from it's lying on the 
north and "weſt ide of the river. This dampneſs'of 

air muſt be increaſed and complicated by the yapors 
and exhalations of the baths; and their minerals. This 


muſt neceſſarily! be it's caſe in winter. In ſummer, 


from the confinement of the air, and the reflection of 


the ſun's heat from the hills, it muſt be extremely hot. 
The natural effects of heat, moiſture; and air in any 
| de- 
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eprec confined or ſtagnated, muſt be very obvious to 
Al, that conſider” the uſe and neceſſity of clear, tem- 
ente, free air, to almoſt all beings, that have | 
tive; as well as animal life, particularly: to man. 

5.45: In order to help our coficeptions in this in- 
unc, it is requiſite to take a more particular view of 
he products of the ſoil 1 in and wow pg ng Bowe 

of the city. 

{ 46. Beſides the common fertile ares of fields 
nd gardens,” which are here equal to any in the king- 
am, there are found clays or loams of various kinds, 
{+ for bricks, tiles, furnaces, and earthen ware; as 
gell as fuller's earth and marle. 

45. Beſides flint, grit, and lime- ſtone of various 
kinds, there is à ſort of free-ſtone, of ayellowiſh color, 
nd very conſiderable ſize, found in plenty in the hills 
to the 1 of the town. This ſtone is peculiar 
o this neighbourhood, and has obtained the name of 
luth- ſtone. It is of a gritty ſubſtance; and of fo ſoft 
: conſiſtency, that it is chipped, with kinds of axes, as 
wood ; and may, at a ſmall expence, be wrought into 
ny form. But, this conſiſtency mends, as the color 
is does, in the air: For, it —— exceding hard 
nd durable, and of a fair white color“. This ſtone 
bears great analogy to that, with which Paris is built. 
| is very remarkable of both, that one layer of this 
ſtone, of a conſiderable depth i in the quarry, 1s made 
wp of ſmall ſea-fiſh ſhells, which are however found 
more diſtinct about Paris, than I have yet bern able 
to obſerve them about Bath. In theſe, Mr. Havitany 
has ſhewn me very fair, large oiſter ſhells. It will not 
then be wondered, that they alike cauſe ebullitions with, 
ad partly diſſolve in, acids. 

948. But, foſſil ſhells are not confined to this deep 
quarry ſolely : They are found plentitully and of great 


* Qnaere, is this Cos particularis minimis glareoſis, mollis; cae- 


Wa; of WALUERIUs? Cos quadcum, of Ca E AaLrinus f-— qua- 
tratum, of ALPERTUS ? Saxi alteryum genus of - A@RICOLAP 


de WA ILLERIUs's Minerologie, p. 144. 
variety 
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variety in moſt other 


of the bigheſt hills in the county. Of theſe, J have had 


variety: ſuch as Oiſters of various kinds and 
ſizes ; Nautilli of the largeſt kinds, and Cornua Ammo. 


nis, of three or four different kinds and of various 
fizes, from a few inches, to upwards of two feet in 


diameter; all perfectly petrified ; ſome. into bright: 


cryſtalliſed ſpar. My collection of theſe like produc. 
tions was greatly increaſed by the ſkill and aſſiduity 
of the ingenious Mr. WovLFe, who brought me from 
the tops of the higheſt mountanes in this county, 

rticularly about Briſtol, ſeveral of thoſe productions, 
— deemed vegetable, till by the labor and ingenu- 
ity of the curious Mr. ELL1s *, they have lately been 
demonſtrated to be the works of animal bodies; 1 
mean, Corals, Coralloides, Madripores, &c. of which 
we find great abundance all over the hilly and rocky 
parts of this country. Mr. HAVvILANp has a very 
large and complete collection of wood, bones and 
ſnells of fiſhes, to an extreme variety, found in the 
quarries, ſand- pits, and loam, about Somerſetſhire; 
particularly, in the neighbourhood of Bath. This ſhews 
ſome moſt extraordinary revolutions in our earth; at 
left, that theſe parts of it lay deeply overwhelmed by 
the ſea, and that probably not for years, but ages. 

$ 49. Here, is alſo found ſeveral kinds of marble, 
ſpars, and ſtalactites; of the later eſpecially about 
Oakey-hole, near Wells. As alſo Black ſlate, or, as 
ſome call it, Tegula vel Lapis Hibernicus, Iriſh ſlate, in 
all the coal mines, with which this part of the country, 
eſpecially towards Briſtol, abounds. In this ſoft, fiſ- 
fil ſtone, impreſſions of fiſhes, and ſometimes of fern 
and other plants, are often found. Some of theſe have 
an acid, and ferrugineous or vitriolic taſte ; and, upon 
waſhing, yield a ſubacid, chalybeate water. 


* Eſſay towards a natural hiſtory of Cor»lline*, and other marine 
productions of the like kind, commonly found on the coalls of 
Great Britain and Ireland. 


90. 
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$ 50. In this tract, many metallic minerals are like- 


55 ite found; particularly, Calamine or Cadmy, about 
ad Mendip- hills, in great plenty. With this, lead-ore is 
d here generally united. Hence, Zine or Spelter may 
de made to great advantage. But, ſuch has been our 
us nfatuation, that, though one of our countrymen, the 
15 ngenious Mr. CHameton of Briſtol, found means of 
ht preparing this uſeful metallic amongſt us, and that of 
S materials, all the product of our own ſoil; yet the in- 
7 daeſt of a certain monopoliſing company, which in- 
1 WF ;iches itſelf by a trade apparently deſtructive to the 
„ WH commonwealth, and imports much of this commodity 
"> WH from abroad, was preferred to the public good, and 
" Wl the encouragement moſt juſtly due to the valuable dif- 
i covery of this uſeful and ornamental member of ſo- 
| ciety ! io 1 e 
5 = There is likewiſe great plenty of Pyritesfound 
7 not onely in the coal-mines, but in many of the quar- 
/ ries and ſand or gravel-pits all over this cauhty, and 
* particularly in the near neighbourhood of Bath. Such 
of theſe, as I have been able to collect, were purely 
WT martial, and fo little impregnated with ſulphur, as to 


afford none by fuſion, and little or none by ſublima- 
tion, But, it does not hence follow, that there may 
ö not be ſome, much richer in ſulphur, conceled from 
ght; it is probable, there are. The kinds, I ſaw here, 
0 were the ſame with thoſe about Aken, with more of 
the cryſtalliſed. [44 | 
9 32. The city is plentifully furniſhed. with a very 
excellent coal ; it is taken up in very large glebes, 
compact and ſhining. It emits no very groſs ſmoak 
in burning, but gives a bright, lucid flame, and white 
or pale aſhes. This coal is the common fewel in town 
and in the neighbourhood round. But, ſuch as prefer 
wood for their chambers, may have it. 

F 3. There is great variety of vegetables, in the 
county of Somerſet; but little in the neighbourhood 
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of Bath, from the ſameneſs or little variety of the for. 
In the river and the ſmall marſhes adjoining; the plants 
common to ſuch places, all over the kingdom, are found 
in plenty and ** There are conſiderable foreſtz 
and woods alſo in the county; hut little or none near 
the town; except ſome few plantations. In theſs 
chere is nothing remarkable,” The hills, which are for 
the moſt part fertile, produce ſuch plants in plenty and 
perfection, as are found in the like ſoil in other p 
of the kingdom. And the gardens afford good ſup- 
ples of the beſt eſculent vegetables, of all kinds, in 
their ſeaſons. Nor are medicinal plants wanting there; 
for, beſides what nature ſpontaneouſly yields, Mr. 
' Tnomas Havirany, before mentioned, an excellent 
apothecary, and an accurate botaniſt, has a garden fur- 
niſhed with a curious variety of ſuch ſimples. And, 
while I touch upon this branch, let me take ſome 
curſory notice of the ſtate of phyſic in general, in this 
famed city. There are, as I am informed, near twenty 
phyſicians, who practiſe there in the ſeaſons, as they 
are called; above thirty apothecaries, who conſtantly 
live there, many of whom make fortunes, without 
dealing in Bath waters; and chirurgeons not a few, 
ſome of whom, it is ſayed, are occafionally'of any ot 
all the other branches: Theſe may be thought com- 
fortable conſiderations for the ſick, who need not fear 
the want of any other phyſical aid, in caſe the waters 
ſhould fail at Bath, or their ſources be exhauſted. 

8 54. Though. it has at all times been the fate of Bath, 
as well as now, to have many of the attending phyſi- 
cians there hut under-graduates in phyſic of our univerſi- 
ties, ſuch as Batchelors of phyſic, a degree, which gives 
but the bare legal qualification to practice, or that of 
Maſters of arts, which alone gives no qualification; yet, 
have I heard, that ſuch under-graduates have thought 
fit to make unbecoming diſtinctions, by arrogating to 
themſelves a ſuperiority, to the: full 'graduates of all 
other univerſities. Though not a member of any 


ritiſn or Iriſh'univerſity, I hold myſelf bound to pi 
0 | [ 
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te utmoſt deference and reſpect to theſe moſt learned, 
of venerable ſeminaries. But, ſare no worthy mem 


oh r of theſe juNly celebrated univerſities can think 
tz jinſelf by any degrees autheriſed e ſpurn at others. 
elo man can eny, that phyſic in all it's branches, is at 
WEE e ee ee and Edinburgh, 
. sin Dublin, Cambridge er Oxford.“ And ſurely, a 
nd de diploma, which ny man may have in courſe, by 
rt; WY is ſtanding, in any faculty, in any univerſity; can- 
p- Wl ot give ſuch a graduate any preeminence to the man, 
in bo, upon ſtanding the proper teſts, has obtained ehe 
e: (tees in any reputable univerſity, or even to him, 
. (s has in any other reſpect, but the diploma, qua- 
nt bed himſelf for- the arduous taſk” 6f phyſic. The 
ir. Wl jiyfician, like the poet, is to be born fuch 3 he muſt 
d de framed by nature; he can never be müde by art 
ne dons. Some teſt ſhould, indeed, be eſtabliſhed, that 
is very pretender may not intrude into the profeſſion, 
ty nd abuſe the public. That, the law has wiſely placed 
ey n the college of phyſicians. They, and none elſe, 
ly Wl fould, or can have a right to examine or object, 
ut Wl vithour viſible inſufficiency; in which caſe, ſuperior 
v, raſon ſhould always determine. Fi l 

ot 5 55. From the great number and variety of cafes, 
n- vhich of late years have been ſent to Bath for relief; 
ar ie gentlemen, who practiſe phyſic there, have been 


nſenlibly induced to aſſume to themſelves a ſuperority 


ſs 
to the learned of the fame gown univerſally, and to 
h, MW bok upon every caſe, brought before them, not fo 
- WM much as a patient ſent o the waters, but as an appeal 
3- com an inferior to a ſuperior tribunal. Whileſt, per- 
es baps, the onely inſtance of the practice of the 2 
of N bhyſicians approved, is that of the appeal, or ſending 


t, Wl fie patient to the wells; which the awful, ſalutiferous 
ut knate of Bath, do not heſitate at pronouncing, wiſe 


0 Is it not an object worthy the attention of the legiſlature, that 

ll lie endowed \profeſſorſtiips. of ſeveral branches of phyfic, in our 

y inyerſities, * are become fine cures ? 5% 
93 and 
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and juſt in general; but often, as indeed it ſometimes 


15, untimęly z that is, to late. 1 Y Maren | 
>: 8 56. We have lived to ſee this conceit riſe to 2 
pitch of extravagance, unbecoming a profeſſion, that 
can have none other foundation than ſolid reaſon and 
common ſenſe: for, few are capable of judging of the 
capacity of a phyſician ; every man of ſenſe is a judge 
of his intellectuals. If theſe be unſound, though the 
vaunting academician ſhould have BoERHAAVxES or 
PzriTs, for his profeſſors or preceptors; though he 
ſhould have Mz aps, WII Mors, or TAvTLOxs for his 
examples in practice; and though all the univerſities 
on the globe combined, they can but make him a gra- 
duate, Aa doctor of any faculty; but, they Can never 
make him a phyſician. 
$ 57. What ſhall we then judge of ſuch men as ne- 
ver heared, or perhaps ſaw, a phyſic-profeſſor, in any 
univerſity, except at a commencement; and yet arro- 
te to themſelves a moſt extravagant and ground- 
leſs ſuperiority to all men of the profeſſion elſcwhere? 
Who. nicely. diſtinguiſh betwixt what they call regu- 
lar and irregular phyſicians; by the former of which, 
they onely mean a man, who went formally through | 
the common literary college courſe ; though perhaps, 
without having a ſingle opportunity of learning any 
one branch of phyſic effectually? While they brand 
him with the name of irregular, who beginning with 
the inferior, the-- miniſterial branches, and making 
himſelf maſter of them, gradually roſe to the judi- 
cial part, the head of the profeſſion ; fairly, mert 
toriouſly obtaining the legal qualification to practice ! 
58. Theſe diſtinctions, however abſurd, have 
been found of great uſe co the craft at Bath, as well as 
elſewhere. But, the miniſters of health, in that city, 
have not ſtopped here: They have not, in their con-WF 
verſation, even with their patients, baulked at reflec- 
tions as indecent as unjuſt, againſt a body, that ſince ; 
it's foundation has been looked upon with reſpect and i 
vene-MI ;. 
hi 
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reneration by all the learned ſocieties. particularly all 
the faculties of phyſic in Europe. It is unneceſſary to 


game the royal college of phyſicians here. Vet, who 
would believe it ?— againſt the moſt illuſtrious mem- 
bers of this moſt learned and reſpectable ſociety, have 
ſome practicioners, ſome of the regulars, at Bath, made 
acharge of empyriciſm; as if the Londoners, beyond 
the known effects of bleeding and other evacuations, 
and of the Peruvian bark, opium, &c, could do no- 
thing; while the Bathonians, ſtrictly rational, as well 
2s moſt formally regular, by their perfect acquaintance 
with the conſtituent parts of ſimple and compound me- 
dicines, eſpecially thoſe of their univerſal agent, the 
Bath waters, and by their intimate knowledge in ana- 
tomy and phyſiology, being able to account for all the 
effects and operations of medicines, rationally, regu- 
larly ; are able to extend the practice to the utmoſt 
imits; far beyond the ſcope of any, who do not inſpire 
the ſteams of Bath water, 
$ 59. Is this the language of Bath phyſicians? of 
gentlemen? of men of ſenſe or manners? Is this the 
behavior of regulars? or of men regularly irregular ? 
ls this juſt? Is it true? As this kind of calumny re- 
quires no ſerious anſwer ; I ſhall take no further notice 
of it here, But, ſhall point out where the charge of 
empyriciſm falls, when gentlemen, laying aſide their 
aſſerted notions of the impregnation of the Bath waters, 
are forced to take refuge under the wings of their late 
condemned empyriciſm, in appologiſing for their prac- 
tice, which they now boaſt of being founded in expe- 
nence, . Could the higheſt or loweſt of the moſt infa- 
mous, deſtructive. quacks, that thin and diſgrace our 
ſtate, go further? - But, enough of this. 
$ 60. There are ſeveral hoſpitals at Bath, where 
the free uſe of the waters has, by the authority of the 
legiſlature, been ſecured. to the poor. And Lady 
SCUDAMORE appointed a falary for a phyſician to be 
anually choſen by the Mayor and Aldermen, to give 
his advice daily, gratis, to the poor and needy. This 
26 R ap- 
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appears by an inſcription upon a braſs plate near the 
9 on the weſt ſide of the Queen's bath. 
But, I could never learn how, or by whom, that cha- 
ity is adminiſtred. Poſſibly, it may be abſorbed by 
BILLET's hoſpital for the ſupport of a number of poor 
at the baths, from April to September incluſive, once 
the onely ſeaſon for uſing them; or by that moſt excel- 
lent charitable inſtitution, the Gzenzs at HoserTtari or 
InziRMarRy. Here, all fit objects, of both ſexes, to 
about two hundred, are furniſhed with all the neceſſa - 
nes of life, with the baths and all other requiſite forms 
of medicine ; and it is evident,. that the funds, which 
chiefly ariſe from the ſame noble ſource, that founded, 
finiſhed, and has hitherto ſupported the hoſpital, volun- 
tary, charitable contributions, are expended with due 
care and frugality. One great purpoſe, and probably 
not one of the leſt conſiderable ends of the inſtitution, 
I muſt, with concern, obſerve, is not attended to, at 
it merits. Nothing could prove more be- 
neficial, than giving hiſtories of the caſes treated at 
Bath. As private perſons might not chooſe to have 
their names and caſes made public, this hoſpital fur- 
niſhes fit ſubjects and means to convey ſuch hiſtories 
to the public. Every patient coming from far, is to 


have his caſe certified, firſt by a phyſician, that he 


is deemed a fit ſubje& for the waters, and ſecondly, 
by the miniſter of the pariſh, whence he comes, that 
he is a worthy object of the charity. Others are re- 
ceived by the attending phyſicians, as they appear fit, 
and there happen to be vacancies. Now, 
could conduce more to the benefit and ſatisfaction of 
the public, than hiſtories of the bad, as well as good, 
ſucceſs of theſe waters, in the great variety of caſes, 
in which they are uſed in this hoſpital. It would be 
making the foundation ſerve every good paper, 
that may be expected from it. This might be caily 
done by every phyſician's ſetting down in his hoſpital 
book, the caſe of the patient, and keeping a diary of 


the progreſs made in his cure, This may be — 


- l 
- 
- 
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hen the patient is diſcharged, either cured, incur- 
his, or dead. The advantages, that muſt accrue fromm 
this method, are too obvious to require any illuſtra- 
ton. I am perſuaded, this muſt have been one of the 
eads of the inſtitution. But, I am ſorry to find, it has 
rover, that I can learn, been fully obſerved: ks Ot a4 
looking over the phyſicians“ books at the hoſpital, I 
could find onely names and preſcriptions, without any 
regular” ſtate of the caſe, or hiſtory of the progreſs, 
et down; except ſome few, which ſeem very ſuccinct · 
% accurately and leatnedly layed down by that emi- 
nent practicioner, Dr. OLIVER. If more of the phyſici- 
ans were admitted to attend this hoſpital, without the 
nean diſtinction, which a pitiful, ſofdid jealouſy alone 
could keep up, and the governors gave it in charge; 
: geherous emulation might be ſtirred up; and if all 
the hoſpital phyſicians did not, ſome of them might, 
et down ink publiſh the hiſtories of their particular 
tients, for the good of the hoſpital, the honor of 
the profeſſion, and the juſt ſatisfaction of the public 
n general, of the founders and ſupporters of this cha- 
tity in particular. This might probably have been 
tone, had not one particular ſet of phyſicians at Bath 
pprehended, that they had a right to make a mono- 
poly of all the honors and all the emoluments of the 
wofeſſion, which the wiſe laws of our country, as well 
A ſacred inſtitutes of phyſical polity, deteſt and 
. 
561. The government of Bath, and the conduct 
(f the baths, were early veſted, and long continued, 
Nt elerical hands. William Rufus granted them to 
be biſhop John of Tours, in the year 1090. who 
taſed it from the ruins and devaſtations, occaſioned by 
be Saxon wars, and reſtored the baths, with the prin- 
tal buildings, in ſore meaſure : For, he did not e- 
wild thoſe of the Romans, the foundation and ruins | 
F which were buried under his palace; but, he in- 
tloſed the heads of the chief ſprings, then known, 
"th, ſtrong, though . ciſterns; which * 
2 i WI 
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with very little improvement, to this day. He, or 
his munificent ſucceſſor, Fitz Jocelin, made two 
baths for his priory, which were ſupplied with water 
from the king's bath; for ſo LELAND obſerved them, 
when he wrote his Itinerary * in 1542. After the diſſo- 
lution of monaſteries, the government of the city and 
baths fell into the hands of the laity, about the year 
1544. Abour the year 1560. the fite of the priory and 
the lands of Bath were veſted in Edward Colthurſt, 
Eſq; the corporation of Bath then became tenants of the 
baths, ſubject to the yearly rent of ten pounds to the 
crown. In the year 1590. a new charter was granted 
to the mayor, aldermen and citizens of Bath, 'by the 
great ELIZABETH ; by which their leaſe of the waters 
is made perpetual, and they become public truſtees and 
guardians, not abſolute owners, of the baths. The 
town, being within the county of Somerſet, is ſubject to 
the ſame government with every other county in Eng- 
land; but, there is a particular juriſdiction veſted in 
the officers of the corporation, which conſiſts of a 
mayor, aldermen and a common council, of preſery- 
ing the peace, regulating the markets, making By- 
laws for better government, and determining - ſmall 
ſuits. I need not mention what they falſely call, the 
freemen,. or the citizens, as they are ſtiled in Queen 
EL1zastTH's charter; for, theſe are now left no be- 
nefit of freedom, but a barbarous excluſive right to 1 
trade in the city: For, though they be the Many, 
their beſt privileges, ſuch as that of electing magiſ. WW . 
trates, common council, and repreſentatives in parle- 4 
ment for the city, are abſorbed here, as, in many 
other corporations, by the Few.— A political, epide- I - 
mic diſtemper in Britain and Ireland, beyond the reach 
of phyſic, though ſeconded by Bath water th 
$ 62. From theſe ſhort and general ſketches, the 
nature of the climate, the air, ſoil, ſimple waters, . 
and other commodities of life, at Bath, with an idea 
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ef the civil government there, are eaſily conceived. 
If we conſider the native inhabitants of Bath, we find 
them ſubject to no particular endemial diſorder. And 
they are in general, as healthy and as remarkable for 
longevity, as the people of moſt other parts of the 
kingdom. And, as to ſtrangers, they are as much at 
their eaſe at Bath, as they can be any where. In fo 
much, that, of late, it is frequented more for plea- 
fure, than for health. Hence, it appears, they are 
table to no diſorders here, but what they bring with 
them, or ſuch as, by a ſoft, indolent, inactive, luxuri- 
ous life, made up of dreſſing, banquetings, aſſemblies 
and gaming, muſt be induced, wherever ſenſeleſs fa- 
ſhion ſways as ſovereign lord, = | 
$ 63. It muſt be confeſſed, that the ſituation and 
eſtabliſhed oeconomy of the place tend too much to 
excite this ination and indolence: For, the paſſages 
nto and out of the town are moſtly ſtoney, ſteep and 
diſagreeable, if not dangerous to carriages and horſe- 
men. The pavements of the ſtreets are in many places, 
broad, flat, flippery ſtones. And there is not ſufficient 
are taken to mend and level the high ways to and from 
this city, and little or no regard is payed to the mak- 
ing convenient walks about it. Hence, when men can 
not have recourſe to the more manly and healthful 
exerciſes abroad, they are tempted to fall too much 
nto effeminate and enervating amuſements at home. 

964. Now, let us take a view of the medicated 
ſprings or baths of this city, and by demonſtrating, 
upon rational principles, the nature of this curious na- 
tural compoſition, Fay explane the inducements for 
fequenting this city of cRafure for health. 

\ 65; If we truſt to the generality of writers on 


theſe waters, for proofs of their effects, we ſhall find 
ourſelves as much deceived, as in truſting to any of 
thoſe, that wrote upon the waters of the cities or other 
places, ' where they were engaged in practice: When 
uch prove competent judges, which has rarely, if 
ver yet, happened, unaccountable prejudices take 

R 2 | and 


that imbitters and ſhortens the life of man, would 


neſty or candor to acknowledge their i 
-ynacquaintance with, any famed medicinal ſpring or 
bath, foregne or native! What then is the courle of 


is diſpat 
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and ſupply the place of truth and ſound reaſoning, 
How few of the numberleſs authors of this cla 08 
we find, that attempt a rational inveſtigation: of the 
qualities or virtues of the water, they treat? And 
yet, how. few of the long of diſtempers, 


theſe authors have us believe aut of the reach of theiy 
univerſally-extolled waters ?—Hardly ane !—How can 
the public be ſo long deceived. in fuch matters? 
Nothing more eaſily done. The public, though a 
many-headed monſter, is as eaſily hood-winked, as if 
it had but one head or one eye. The multitude is a; 
often, as ſenſibly, affected by artful falſehoods, as by 
plane truths, and ently more ſo. Man is a gre- 
garious animal. And, as in every flock of ſheep, fo 
in every herd of men, there is one, who bears the 
bell, and, by it's . tinkling ſound, leads the reſt. 
Forms, faſhions and flattery rule the world; and a 
man may as well refuſe to eat modiſh ſtinking wild 
fowl or veniſon ata man's feaſt, be inſenfible of 
the beauty of his miſtreſs, hound or horſe, or diſreliſh 
any other prevaling vice or folly, as decline drinking 
50 his favorite ſpring, or deny having received benefit 
om it. | 
9 66. But, this is not all.-A total ignorance, of 


the nature of ſimple, as well as medicated, waters, 


almoſt univerſally prevales. Yet, waters are more 
preſcribed than ever! And few or none have the ho- 
gnorance of, of 


practice, in chronic caſes particularly? When the pe 
tient grows weary of his courſe, and, perhaps, of 
phyſician ; or when the phyſician himſelf ſees and 
confeſſes a courſe of officinal medicines takes none &: 
fect; then, mingral waters or baths are ſpoke of; no 
natter whether firſt by the patient, or the preſcriber; 
hey are e approved by both, and the patient 
ed te drink waters, for the uſe of 8 


— 


of - the 
her, who fent a 


| preſcrib to? — That, the popu- 
lace can never hope Whether he does or 
not, he lays down rules 2 the waters. If 
he be thoroughly acquainted with them, and judge 
them proper, few or no medicines beſides are —— 
but the water is uſed in quantities ſuffieient to produce 
it's natural effects. If he does not approve it; ſtill it 
muſt be given; at leſt, in ions to ſwear by ſo 
much, as can not poſſibly work any effect, but raiſe 
the patient's hope, and give the phyſician an opportu. 
nity of trying other medicines. And under this cover- 
ing, the poor patient, who is made to believe, and 
tells you, he is actually under a proper courſe of this 
or the other water, ſwallows implicitely, almoſt inſen- 
ſibly, a greater number than ever of 1 
draughts and potions, he had long taken with repug- 
nance, or rejected before. Had not chis often been 
the caſe, how could ſo many phyſicians and ſuch num: 
bers of a ies make fortunes at Bath and other 
water-drinking places? Or, how ſhould the pup 
ofp1- 


room be rendered loathſom, as the ward of an ho 

tal, by the diſpenſation of the meticines of number- 
leſs patients, as we find it at Bath and other places? 
What is more prepoſterous, than to ſee people cloyed 
with incongruous ſhop compoſitions, where they come 
a long journey to drink onely of a certain water ?— 
What is more nauſeous and offenſive, than to ſee each 
— come loaded with * drench of drugs ure 
taken at the „ to reat annoyance. of his 
neighbour, if _— himſelf P-Nothing can fi 

be, but ſeeing the fair diſpener of the ſalutary water: 
Y B 4 | em- 


22” a uw Oi fo T7 A oAG 2 0 > OY © +, i & - &a & 4 Y . | een TW #0 


248 Of the City and Warzns of Barn. 


employed in mixing and giving of medicines with 
them] I have often reflected on the diſaſters, that may 
well happen at Bath upon the removal or changing of 
this cool and clear-headed maid,. that now attends the 
great pump at Bath, If we ſhould fee a leſs attentive 
and diſcreet ſervant in the room of this, who after 
the firſt viſit, knows every body, the ſize of the glaſs 
alotted to each perſon, and, at entrance, preſents each 
with, Your Grace's pills, Your Lordſhip's bolus, 
Your Ladyſhip's drops, Your Honor's draught, po- 


tion, powder, &c. &c. &c, What confuſion may. — 


be induced in this important branch of Bath- practice? 
—Iown, I have often lamented feeing a girl *,' who 
might, as well as SwirT's Stella, bring cordials in her 
hands and eyes, employed to ſo little good, re 
ſay to ſuch bad, purpoſes. 

5 67. The practicioner, who gives medlies of me- 
dicines, can not pretend to ſelect or point out the 
individual ſimple in the multitude, that produced the 

ood or the evil effect diſcovered. And there can not 
be a more certain proof of ignorance, than ſuch com- 
pounding and multiplying of medicines. | 

$ 68. The ſame uncertainty muſt undoubtedly at · 
tend the practicionex, who preſcribes a variety of 
medicines with Bath ar any other of the moſt power- 
ful mineral waters: T hough it be granted, he cures 
his patient; yet, it is in no ſenſe fair or juſt to attri- 
bute the cure to the waters, which, from their quantity, 
could not poſſibly produce any. ſenſible effect. And, 
if he fails of curing, how unjuſt is it to lay the blame 
on the waters, which were cither altered by mixtures of 
incongruous drugs, or not taken in a proper quantity 
to produce any gaod effect ? 

$ 69. To- 4 nothing of patients returning from 
Bath, as well as other medicated waters, in a work 
ſtate than they went thither, of which multi titudes are 


* Mol Ir Lauser, whoſe moſt a cable, graceful exterior 


perſon gives indications of what her conduit proves a ſenſible and 
well aue oled mind. * | ? 
daily 
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daily ſeen every where; I have obſerved ſome com- 
ing contentedly, triumphantly home, vaunting of the 
ſkill of their phyſician and the extraordinary cure, 
through his means, wrought by the waters. Upon | 
enquiry, and examining their voluminous collection of 
recipes, and the no leſs copious bills of apothecaries, 
a long catalogue of medicines has been given every 
day for ſome months, with a few ounces of the water 
once a day, perhaps, not above once or twice a week, 
during a tedious, nauſeous and expenſive courſe. Yea, 
[ have ſeen ſome of the preſcriptions of one of the 
moſt - famed practicioners of his time, directing a 
medicine to be waſhed down, twice a week, with four 
ounces of Bath water; where as many pounds might 
have been ſafely taken. But, the preſcriber himſelf, 
in that, as well as others of his preſcriptions, ſhewed, 
he knew or thought nothing of the matter, or layed 
no more ſtreſs upon the water, than merely to keep 
the patient where he reſided : For, he made Bath wa- 
ters and green tea ſynonimous ; bidding the patient 
drink four ounces of the one, or of the other. Who 
could refrene laughter, if the ſubje& were not too ſe- 
rious ? - l 7 

$ 70. Suck practicioners, though they ſhould vaunt 
of their keeping diaries of their practice ſtrictly re- 
corded, and ſhould fill volumes with hiſtories of pa- 
tients, by ſuch-like ſprinkling courſes, of theſe or 
any other waters, cured ; offer not a mite to the funds 
of phyfie: Their works can authoriſe no better prac- 
tice than theirs, by which they themſelves muſt have 
proved the greateſt gainers. And others can _ 
hope for ſucceſſive ignorance, or to acquire cr 
enough to rob time and nature of the merit of their 
operations, by interrupting or diſguiſing them with 
trifles. Theſe can never be competent judges, nor 
even evidence, in the cauſe of theſe waters; let them 
therefore reſt in peace. 

571. If we — into thoſe, that would paſs for 
fational, not empyrical practicioners, founding their 


prac- 
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Ar matters to appear fingular, even in the right, 
And with reſpect to this matter, they do hut tread in 
> Judge him the wifeſt man, 
and not 


. adhered to-by — — 
at Bath. CE Leen 
| or truth, that they at lengtk forget 
bood and impoſe upon themſelves. Honeſt, artleſ 
men, believe theſe lies, utter them, ſometimes as their 
don, and then think their honor concerned in main» 
-- ining them. Sulphur being once aſcribed to. Bath 
| Waters, by an- ignorant or deſigning, man, che notion 
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| hinting the contrary 


' — Two important truths 
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on the _— of the waters, attributes thoſs 
0 o flphur, which | perhaps, could not 3 


wrought, bad they been, in bas fol, 4 r 
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tional writers on theſe waters, aſſerts, ; that they con- 
ain, among other things, ſulphur, a fixed aaf and 
nitre, e 
. ever hearediaf 
ater z while the other, received move for hi 
ud confuſion, than modeſty and ſenſe, has been ſibes 
religiouſly followed by all. But, with what appear- 
rance of truth or reaſon, ſhall be be pointed ous 8s: os 
courſe of this tract. 
$74. It is not eaſy to reduce the Back writeis 1 
my regular claſſes. One ſyſtem; indeed appears to 
— among all, without which, the genera- 
might a anomalous or hieteroclite; I mean 
Sur. Dear little Self! Here is the ſmall point, 
which makes the head and center of all their ive 
works C by hunger and requeſt of ends 
s Poee's needy poet's apology for writing: | Weave 
lived to ſee a ſimilar excuſe made for writing on Baths 
waters: For, one of our lateſt writers ſets out, wien 
telling his reader in his preface, that hewas-defired? 
by ſeveral of his friends to examine Bath waters, and 
dx ge their virtues, as he already had thoſe of Briſ- 
waters. An uſeful information to the public? 
to light! Very well; 
what then? — Why, after the learned Doctor had 


veighed and pointed out the — difficulty, grea 
extent, and exceding intricacy and perplexity of the 
work z he generouſly, modeſtly, complied} with the 
folicitations of his publick ſpirited, judicious friends; 
when he conſidered, ** that he was looked upon a 
for ſuch , an arduous. taſk; it being well 

| Knonn, chat for ſeyeral years * he had re 
2 
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* a diligent enquirer into the virtues of Bath water, 
and that he could not deny, what he had frequent. 
* ly declared as his opinion, that theſe waters ſtood 
in need of ſome farther explication; and eſpecially 


* becauſe he now propoſed to ſpend the greater part 


< of the year at Bath. What matter of joy and 
comfort to the public !—Has the world, or the Doc- 
tor's friends, been gratified with this much longed-for, 
much wanted work? The next page of the preface 
anſwers the enquirer. Here, the plan is layed down, 
le to that of the treatiſe upon Briſtol waters. 
He tells us, he is to begin with the hiſtory of the baths 
and trace them from earlieſt antiquity, to the preſent 
time, adjoining the medicinal hiſtory, or the opinions of 
antient and modern phyſicians of the ufes and virtues of 
the waters. In the next place, for the better aſcertain · 
ing the caſes, in which theſe waters may be found fit 
remedies, and that phyſicians and others at a diſtance 
may know where to apply for aid; the nature and 
cauſe of ſuch diſorders are to be enquired into and 
explaned. And, finally, what ſhould be the ſecond, 
x not the firſt, part of ſuch a work, the examining 
the properties and qualities of the water experimental- 
ly, by which alone their uſes and virtues can be aſcer · 
tained, is to make up the third and laſt part of the 
work, if ever it be publiſhed : For, the Doctor, in 
the conclufion tells you, this is the method, but 
* not the order, in which he purpoſes to procede z 
<< that the firſt reſpects an hiſtorian more than a phyſi- 
* cian;z that he chooſes to begin with the ſecond 
*© head, as more ſuitable to the ſtudy of his profeſ- 
4 fjon.”— The third it ſeems is to be left out of the 
queſtion ; perhaps, as impertinent to the profeſſion, 
or to the trade, of phyſic: For, we have no. more 
of this; our volume opens with the firſt chapter of 
Chronical Diſtempers in general, the ſecond, of the 
Scurvy, and the third and laſt of the Gout !—What 
may be the uſes of ſuch a book, I ſhall not attempt 
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to point out; and as for the author's intention, I 
muſt preſume it too obvious to all to require | 
f illuſtration. =» e | 
; $ 75. To avoid tedious and diſagreeable controver- 
WH fies, I ſhall neither trouble myſelf nor the readers of 
| this tract with oppoſing, and expreſly expoſing, the end- 
| leſs errors of all the writers on this ſubject ; ſuch as 
their talking of fermenting minerals, attributing to 
| waters mixtures, that can not exiſt together; ſuch as 
ſuperabundant acids and ſulphur, with ſeveral like 
abiurdities; let it ſuffice, that I fairly point out what 
| the waters appear to contain, upon accurate and fair 
| experiments, in which theſe erroneous notions muſt 
appear in the true light. 
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$-76. HE ſources of hot waters at Bath are 
; _ three in number. They might be conſi- 
dered in the ſame point of view, though they have 
hitherto been looked upon, for the moſt part, as three 
different impregnations, of different qualities. And 
ſome have bond to make the diverſity ſtill greater, 
by ſubdividing them and making not onely the num- 
ber, but the quality of the baths different, when the 
waters of one, are found to be but the overflowing of 
an other bath. Thus, the Baths of this city are ge- 
nerally reckoned fix, to wit, 1. The King's bath; 
2. The Queen's bath, which having no ſource of it's 
own, is but an appendage of the firſt; 3. The Croſs- 
bath; 4. The Hot, or as ſome chooſe to call it, the 
Long bath; 5. The Lazar, or Leper's bath, which 
is but an appendage of the fourth ; and, 6. the Horſe 
bath, which conſiſted of the waſte waters of the firſt 
and ſecond. But, this has been ſo long deſtroyed, 
that it's placeis hardly known. For greater acuracy, 
I. ſhall confine myſelf to the three ſources, of the 
King's, the Croſs and the Hot baths, without regard 
to theſe * or appendages; and after examin- 
a water apart, ſhall then compare them to each 
other, and gs in what they reſpectively differ or 
= iy 77 The moſt conſiderable ſource of hot water 
at Bath 1s that, -called the King's bath. This ſprings 
4 4 | about 
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152 feet to the ſouth-weſt of the great church 
2 the Abbey church, and runs, as the - 
inclines, from north to ſouth, „ 
$ 78. There are two different ſewers by which:the - 
vate water of theſe baths is carried off: When che 
water riſes to the highth of four feet and an half in 
zh bath, it overflows and runs off by certain open- 
ngs, at that level. This runs by a common ſewer to 
the ſouthward, where it falls into the river, manifeſt= 
ng itſelf by it's heat and vapor all along it's courſe- 
But, when the ſluices are all opened to empty the baths, 
this ſewer is not low enough ; then, it runs in a lower 
channel to the eaſtward, and is diſcharged into the ri- 
rer, near the mill. This ſewer is greatly heated in ſome 
places, and, all along, emits copious. hot vapors, 
while the baths are empty. The heat of the vapor, 
where it iſſues through the opening of an old vault,' 
near the abbey-houfe, I found to raiſe the thermome- 
ter from 71 to 94. Had it been confined, the heat muſt 
have been greater. It riſes with a continual bubbling z 
o that when viewed in the ſun-ſhine, it appears as if 
numbers. of little flies were playing upon the furface 
of the water; when, upon cloſer examination, theſe 
ze found 1 rep of rarefied air, with the mi- 
eral ſpirit of the water, eſcaping in ſparkles or ſmall 
bubbles, as the water runs into the open air. This is 
common to each of the other ſources, in proportion 
to their reſpective degrees of heat. And often, large 
ar-bubbles riſe and fly off by uncertain intervals from 
ad about all the ſources. be 
$79. The main ſource of the King's bath is co- 
rered over with an inverted, bell-formed, leaden ciſ- 
tern, as Lam informed, with intent to reſtrain it's ra- 
pid motion, and to diſperſe it more equally to diffe- 
ent parts of the bath, as well as to receive the pipes 
of ſuction of all the different pumps, which are thence 
fupplied. This ftands about the centre of the bath, 
were a croſs-formed, wooden building is erected with 


iches and ſeats for the accommodation of the batt» 
; ; ers. 
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ers. The quantity of water diſcharged by this ſpring 
may be. judged from the dimenſions of this, and the 
adjoining, the Queen's bath; which, though formerly 
diſtinct and ſeparate, now communicate with each o. 
ther by an arched, open paſſage. Doctor Guiporr 
tells us, that the dimenſions of the King's bath are 
ſixty five feet ten inches, by forty feet eight inches; and 
thoſe of the Queen's, twenty five feet four inches, by 


twenty four feet two inches. I heſe then, filled to the 


ordinary highth, four feet ſix inches, the former con- 
tains three hundred and fourteen tuns, thirty ſix parts 
of an hogſhead, which he reckons at fivety ſix gal- 
lons; the arches or niches excluded; but, three hun- 
dred and forty ſix tuns, two hogſheads and thirty ſix 
gallons, the niches, &c. included; the later, eighty 
one tuns, three hogſheads and eleven gallons; in all, 
three hundred and ninety five tuns, four hogſheads 
and three gallons, or thereabquts, without, and four 
hundred and twenty eight tuns, one hogſhead and 
forty ſeven gallons, or thereabouts, with the arches 
and niches. Some ſay, they contain about five hun- 
dred tuns, of which they offer no proof. This 
immenſe quantity of water is diſcharged from the 
ſource in about eleven hours; for, that is nearly the 
time required to fill theſe two baths; which are filled 
as well as diſcharged together. 

$ $0. To the weſtward of this, about two hundred 
feet, the ſource of the Croſs bath, ſo called from a croſs 
erected in the center of it, riſes and is conducted in 
much the ſame manner. The dimenſions of this bath, 
according to the ſame author, are twenty four feet fix 
inches in length, nineteen feet eleven inches in breadth, 


at the north end, and twelve feet ſeven inches, at the 


ſouth; which gaged at the depth of the former, four 
feet and an half, is found to contain fivety three tuns 
and forty ſeven gallons; which the ſource diſcharges 
in thirteen hours, being nearly the time required to 
fill the bath. 8 
. * De therm. Britannic. 
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381. Ta the ſouthward of this, about one hundred 
ind twenty feet, ſtands the Hot bath, ſo called from 
is being found, or once deemed, the hotteſt of all. 
es ſource riſes in the ſame direction, runs the ſame 
courſe, and is conducted in much the ſame manner, 
with thoſe of the preceding bath. This is of the moſt 
"regular figure of any, However, the {ame author 
gves us it's dimenſions and gage: In length, it mea- 
ſures thirty feet, eight inches and an half; in breadth, 
it the north end, thirteen feet, eleven inches; at the 
ſouth, thirteen feet, one inch and an half. It requires 
about eleven hours to fill it to the depth of four feet ſix 
inches; When, it is found to contain fivety four tuns, 
twenty ſeven gallons; whieh conſequently is the quan- 
tity diſcharged in that time. With theſe GILMORE'S 
gage, taken in the year 1693, as mentioned by the 
ate ingemous Mr. Wood, nearly correſponds. But, 
the time, then and now, required to fill them, is found, 
upon: the beſt obſervation of the guides, very diffe- 
tent; each requiring a much longer ſpace to fill it 
now than formerly; probably, from the water's having 
found ſome collateral drains in tract of time. 
$ 82. When: theſe waters were firſt medicinally ap- 
phed to internal uſes, which was about Queen ELIZ - 
urn's regne, they had no means of getting at them, 
but out of the common bathing ciſtern, before the 
time of bathing or after. But, when they came into 
a more general uſe, a pile of pyramidal tubes of 
ſtone was placed upon the ſtrongeſt ſpring in the King's 
bath. This was raiſed, about a foot, above the ſurface 
of the higheft water, and from a copper ſpout in it, 
the water was received and dran. This gave way 
to the preſent contrivance, which was not complete, 
before the time of Sir ALEXANDER FRA YZ ER, phy- 
ician to Charles II. 1673. To cach of theſe bathe, 
there now ate different pumps for the common pur- 
poſes, hitherto required. Firſt, a pump and a conve- 
nient, room for thoſe, who onely drink the waters; 
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others, to ſupply the bathers with the thermal water 
to drink in the baths, and alſo for pumping upon the 
different parts, required; theſe are called the wet 
umps; and others, in ſmall rooms adjoining the | 
king's bath, for pumping upon any limb or other 
particular part, the reſt of the body being kept cover- 
ed and dry; whence, they are known by the name 
of the dry pumps. Of-theſe, one is for men, the | 
other ſacred to the ſex. | 
8 83. 1 muſt, though with grief and ſhame, con- 
feſs, that the great pools, of which I have borrowed Ml 1 
the dimenſions and gages as above, are the principal t 
baths of our elegant and famous city of Bath. If Ne 
this tract ſhould ever fall into the hands of a foregn- Ml » 
er, 1 hope, it will hardly, if at all, be believed, f 
n 
T 
1 
f 
t 


that after the great advancements, we have made in 
literature and arts, in / — and policy, in which 
we are not outdone, if equalled, by any nation upon 
earth; and notwithanding, the great improvements, 
the new lights, which philoſophy in general, phyſic 
in particular, in all it's branches, have confeſſedly WM 
received at our hands; ſo much barbariſm, equal Wl t: 
to the primitive rudeneſs of Britons or Goths, ſhould Wl { 
be found amongit us, as appears in the conduct of WM ht 
theſe abuſed baths : Ir is certain, they could not have MW b 
been more rudely or irrationally adminiftred in the 


moſt unpoliſhed ages of the Britons, Danes or Saxons, d 
than they they are at this day. And we are aſſured by Wl th 
SoLinus, who muſt have been a judge of the magnifi- be 
cence, as well as elegance and convenience of a bath, in 
in which, the Romans, in his time, excelled the reſt WM ne 
of the world; that our baths were in a much more de-M to 
cent, elegant and commodious diſpoſition, in the times m 
of the Romans, than they are now found: For, heW wi 
tells us, that the hot ſprings or baths of Britain were for 
then ſumptuouſly embelliſhed and accommodated to v} 
the uſes of mankind*. This ſurely, a Roman could v. 
. .* Fonteſque calidi opiparo exculpti apparatu ad uſus mortalium. + 
$01.1, Poly hiſt. | | th 
not 
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not ſay or think of huge, rude pools,\floored with a 
rugged pavement, ſtrewed over with poſe pebbles; 
ſurrounded onely with bare walls; covered onely with 
the canopy of heaven ; conſequently, expoſed to all the 
changes, all the inclemencies of the air, and to the 
public view of the multitude: But, this alas! is 
the preſent, and has been long the caſe of our 
baths. And this no Roman, more than a modern, 
civiliſed Briton, can look upon, as ſumptuous, con- 
yenient, elegant, decent or rational. Of this, we have 
the cleareſt proofs from the ruins of the moſt curious, 
elegant and magnificent Roman Baths and ſudatories, 
which, to our ſhame, have been buried under an hate- 
ful monkiſh building, called the Abbey-houſe, and 
not diſcovered, till this vile ſtructure was, this year“, 
removed to open the ground for another building'. 
Thus has common ſenſe and decency layen long bu- 
tied at Bath. It is to be hoped, they are now upon 
the eve of a Reſurrection. | 

9 84. The ſhameful abuſe of theſe celebrated wa- 
ters muſt evedently appear upon conſidering the pre- 
ſent method of bathing in Bath. In the firſt place, 
here are no places for undreſſing, upon going into the 
bath, nor for taking a bed, or for dreſſing, upon 
coming out. Every bather muſt then be carried un- 
dreſſed from his lodgings; muſt take his chance for 
the temperature of the air, as well as of that of the 
bath; which, from it's ſize, the time required for fill- 
ing it, and it's expoſure to the variable open air, can 
never be determined two days, or perhaps two hours 
together: He muſt go in, expoſed to the eyes of the 
multitude, for whoſe entertainment the pump room 
windows overlook the king's bath, on one de, 
for the amufement of perſons of a certain rank; 
whileſt the other ſides are environed with a parapet 
wall, by way of baluſtrade, to make a gallery for the 
convenience of the numberleſs ſpectators, of the loweſt 
claſs, who divert themſelves there with the ſight of 


the bathets, as at a bull or bear- beating. In this way, 
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a, poor patient muſt perambulate a pavement, more 
unequal than that of many of their ſtreets z/ in ſome 

places, coxered. with largs.looſe pepbles, fir for mend- 

5 ing the bigh ways, by Way of gravel. After wading 

along. a copliderable ſpace of this rugged way, which 

no patient can, be {ſuppoſed to do, without the affiftance 

of the preſſure. of the water and an attendant in the 

ſame; attire, called a guide; thus ſupported. and con- 

ducted, a perſon may paſs along, through a crowd of 

bathers, guides and ſpectators, of both ſexes, and of 

all ranks ; and, when the ſeverity of the weather re- 

| quixes it, he may, ſometimes, ſhelter himfelt, like a 

q itatue, in a nich; it he comes time enough, before they 

| be all taken up. After making the deſtined circuit, 

| he is conducted back totheflip,a narrow ſhaded place, 

| with ſtairs, by which the bathers ſlip, or go in and 

| dutz; here, he is {tripped of his wet garb, gets on a 

| | dry, flannel ſhirt, is wrapped- up in blankets: and ſent 

home in a chair to his lodgings; there, to take his 

bed, do cool, or to ſweat: if he can, according to the 
directions of his phyſician. 

886. In the next place, to puard againſt the in- 
clemency, of the weather, as well as to concele one's 
nakedneſs from the eyes of the multitude, every ba- 
ther, like his attendant, is dreſſed in a tight canvaſs 

Jacket and Prawers, tha cap upon his head, all 
which he wears in coming from his lodgings to the 
bath. This, or any other; attire: muſt help to fruſtrate 
the intention and the end of bathing ; as the ſkin can 
got come freely into contact with more water, than 
at firſt going into the baths paſſrs through and fills 
this garment; nor can the body with, decency at any 
time, in the public view, of bathers and ſpectators of 
both ſexes, nor with ſafgty in the open air, at other- 
times, be waſhed and rubbed, as it ſnou d be to an- 
: ſwer fully the purpoſes of bathing. 

8 86. In the third place, the baths can be had one- 
ly at certain hours in the forenoon ; and to complete 
it che a ſurdity of the political, as well as medicinal ad- 

= miniſtration of theſe baths, the patients, er of 
; | & 1 "4%: » nr their 
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their ranks or hecelſities, are  rohiBitet 
o bathe on ſundays mot, hough worſhipfyl 
head and 1 8278 of the * ons oof Bever i | 
known to Rftfe to draw ders or brandy "br" to 5 
my other of their wates on fündays; and thou 1 
yery other form of medicine may be purchafed , b 
ing, however neceſſary, is not to be permitted.” In 
this reſpeck, the ox or the aſs fan into à pit at 
Bath, is oe to be helped our on the ſabbath day, tb 
ſhew theit regard to the founder of our religion, who 
aught the reverſe. Moreover, ' as bathing” 


in one 
particular bath muſt necefſatily be preſcribed to num. 
bers of both ſexes and at the ſame time, there tuft 
be 4 protniſcuons . bathing of ſexes, which decency 
and common ſefiſe *, as well as phyficat reaſanin 7 
muſt condemn. The women, it is true, are cloat 

ed, Formerly, they wore drawets, like the men”; 
now, they wear loofe canvaſs ſhifts, 'girded} about the 
vaſte, or waſtecoars and {Hott pertycoars, with, ſoric 
leaden weights, to prevent their riſing with. the Afr 
bubbles of the bath waters; as their female Artehdatits 
or guides alfo do. In this, they ſuffer, in ſome mea- 
ſure, the ſame diſadvantages wich the men. Tue 
boſer garb is certainly the Bt, rhe bathing 
of tumbers together, thobgh of either ſex” is ex- 
tremely inelegant, as well as irrational. The me 
breathe the fame confined air together, the worſe 28 
ir muſt neceſſarily de made. Tea, e Khow, that 
confined ait, by much breathing in it, becomes, in- 
lend of wholeſorn, noxious, to every animal.  Whb 
notatit, that water fuffets in the fame to * 
tion? Who is there ſo uncleanly, as to waſh his 

or even dip his fingers, in the water uſtd 8 
And ſhall: perſons, of any ſenſe of eleg⸗ 
or reaſon, into a bath, in which, 50 onely 
hands and eet, but the whole bodies of böth ſexe 


foul and diſtempered, as they may be, are at once in. 
merged and waſhed? Sure the vile, baſe cuſtom ED 
do more than to be thus curſorily expoſed, to render! c 
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deteſted and avoided, as it deſerves | What a reproach 
is it to our phyſic and polity, that this reformation has 
been ſo much and ſo long wanted! That while ſome 
have found it theic intereſt to furniſh; out theatres, 
magnificent rooms, not equalled out of Britain, for 
balls, concerts, aſſemblies z in ſhort, while ample pro- 
viſion is made for all the ordinary entertainments and 
amuſements; there appears nothing done with a de- 
ſign to make the drinking or bathing in the waters ef. 
fectual, commodious or even ſafe! For, beſides the 
inconveniences and the danger attending the uſe of 
the barbarous baths, there is not a covered way to 
walk in after drinking; but, patients muſt ſit or ſtand 
in the pump room; which, from it's ſituation, ſtruc. 
ture and pavement, muſt be too hot in ſummer and as 
much too cold in winter. So that upon the whole, 
there appears no more contrivance, deſign or regula- 
rity, no more proviſion for the ſick, no more thought 
of ſeconding the efficacy of the waters, than if Bath 
had been as completely deſerted, as it is crowded by 
Phyſicians, apothecaries and chirurgeons. | 
85 87. To this, it probably may be objected, that! 
expoſe faults, which are not to be corrected; that they 
have been obſerved and animadverted upon, with due 
concern, by many before me; but, that no means could 
be found of remedying the evils. To this, I anſwer, 
that none evil is eaſier remedied : It is evident, 
that the quantity of water, diſcharged by the ſmalleſt 
of theſe ſources, is ſufficient to furniſh a conſiderable 
number of baths, great and ſmall. But, ſuppoſe there 
was none other ſource, than that of the King's bath, 
it is eaſy, to calculate, from the quantity of water, by 
that, in a few hours diſcharged, that this alone could 
be made to ſupply at all hours of the day, a greater 
number 'of baths, than are genera'ly wanting there, 
But, as we find, the King's bath ſource diſcharges a. 
bout one thouſand and ſixty tuns in twenty four hours; 
that of the Croſs bath, about one hundred and ten 
tuns in the ſame time, and that of the hot bath, about 
one hundred and twelve tuns in the like ſpace, it is cal) 
| | to 
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to compute how. many baths may be filled with new 
water in the day, allowing one tun to a Bath for a. 
ſingle perſon, The method of diſtributing them is 
moſt ſimple and eaſy : It is but incloſing the great 
ſource, as at Aken, with a thick, ſtrong, cloſe ce- 
mented, ſtane wall, in the form of a.citern, of a 
convenient highth ; arching it-cloſely over, the bet- 
ter to confine the vapor, as well as the heat of 
the waters; leaving an opening, with a well adapted 
cover, by which the vegetable ſcum, hitherto looked 
upon as fulphur, ſhould at convenient times be 
removed in the warm. ſeaſons, when alone it riſes. 
From ſuch a conduit as this, it is eaſy to conceive 
how theſe waters, in the higheſt perfection, may be 
conveyed to all the lower part of the town, by pipes, 
or aqueducts of other kinds. If then, in the places 
of the preſent ſhamefully rude and barbarous baths, 
proper houſes were built, with all the fit accommo- 
dations for decent, regular and rational baths, as inthe 
antient Roman baths, or thoſe of Aken; they may 
be ſure of a copious ſupply of water, in greater 
perfection, than it can now be had, as well as with 
Vapor baths, which are now unknowa in this city. 
There need be no promiſcuous bathing of the ſexes ; 
none impediment from garments ; no. danger of 
imbibing the foulneſs or diſeaſes of an other body: 
For, every. individual, where it ſhould be found 
neceſſary, might have a particular private bath, as 
well as a bed contiguous, and all the other requiſites 
for bathing decentlv, commodiouſfly, rationally and ef- 
fetually, What then have been, or now are, the ob- 
ſtacles to this much wanted reformation ? — The 
Sloath, Indolence or Ignorance of thoſe, that ſhould 
have payed greater attention to the health of the pub- 
lie, committed to their care; or perhaps, the oppoſi- 
tion of ſome, with whoſe private property ſuch a 
ſcheme might ſeem to interfere. The former obſtacles 
muſt be aboliſhed, as ſoon as detected. And, when we 


loſe that juſt ſenſe of public benevolence, which once 
84 | cha- 
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characteriſed the Briton, as well as the Roman, mak- 
ing private concerns always cede to the common 
ood ; the ſame authority, that lately aboliſhed ſome 
| Fhameful, and deſtructive remnants of hereditary ty- 
ranny, which, in the northern parts of our domini- 
ons, had for about half a century debaſed our ſtate; 
ſhould be interpoſed ; though in this inſtance, as in 
that, we ſhould be obliged to purchaſe, for the pub- 


lic benefit, the private intereſt of the ſelfiſh propri- 
etors. Then, proper buildings for baths may be erec- 
ted, with ſtoves and other conveniences to the eaſt, 
ſouth and weft of the pump room of the king's bath, 
in the places of thoſe houſes, that now anoy Ne rude 
baths. Wherever the water can have a conſtant fal] 

4 or quick current; there, Vapor baths may be erected, 
to the comfortable relief of many diſeaſes, for which 
no proviſion is at preſent made at Bath. The old 
building of every fide the abbey church-yard, ſhould 
be taken down and rebuilt with contiguous porticos, 
with an arcade, piazza or other corridore, where the 
patients and others may walk in fecurity from the in- 
clemencies of the weather, at the water drinking hours 
and. others. Contiguous to which, convenient retir- 
ing rooms, for the different ſexes, ſhould be provided ; 
ſetting each part under the immediate ſuperintendance 
of a proper officer, who ſhould preſerve decency and 
regularity, and prevent offences or nuifances of every 
kind. Then, might our BAT EH excell all others in ele- 
gance and convenience, as far as our BrtrT ary outdoes 
the reſt of the globe. n 
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| As a ſmall Teſtimony 
Of the utmoſt Reſpect and Gratitude, 
Due to the beſt of PaTRONEssEs and FRIENDS; | 
Moſt Humbly offered 
The RicuT HonoRABLE . 
The COUNTESS of MEATH. 


OW, to return to the view the of wa» 
ter.— As it ſprings, or is drayn hy 
any of the pumps, the water of each of the ſources ap- 
pears quite colorleſs and very clear; but, upon a eloſ- 
er examination, in a glaſs, ſome minute, white mole- 
eules, like thoſe obſerved in Aken baths, appear 
aflote in it. At pumping, it ſparkles in the glaſe, by 
ſeveral ſmall air bubbles flying off. Upon ſtanding 
in the open air, it abates of it's pellucidity, as it -coolsz 
and in ſome hours, gets a kind of milky or rather a 
whea · like aſpect, as it ſhews in the baths; and depo 
fites a pale yellow, or achraus ſediment, which fall- 
ing upon linen, ſtains it yellow, or in the vulgar 
phraſe, makes iron-moles. Kept cloſe ſtopped, the 
change of pellucidity is leſs ſenſible. Theſe cixcum- 
ſtances are common to the three ſources. 

$ 89, 2. The water newly drawn, or taken up as 
near the ſource as may be, has no ſenſible. ſmell, no 
more has it's vapor ; though from the bath, while ig 
is filling, and Lin after jt is emptied, the acid ſmell 
of the pyrite may ſometimes be perceived; without 
any of the fetid ſmell, neceffarily attending waters in 


988. x. 


any 
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any manner impregnated with ſulphur and heated. 
This circumſtance, in which all the ſources agree. 
firſt raiſed in me the doubt of the exiſtence of ſulphur 
in theſe waters, to which I ſhould not however have 
= way, had I not found the teſtimony of the 
enſes, confirmed by other concurring experiments. 

$ 90. 3. In the taſte, theſe waters all agree. It is 
not eaſy to deſcribe the ſenſe, they imprint upon the 
palate : They appear to me to be ſlightly ſaline, ſome- 
what bitteriſh, and vitriolic or ferrugineous; which 
laſt favor vaniſhes upon, or ſoon after, the cooling 
of the waters. Such are the proportions of the ingre- 
dients, that theſe waters are far from diſagreeable to 
the palate. 

$ 91. 4. To the touch, they all feel hot, at flow- 
mg, even in the ſummer; but, ſeem more ſo in win. 
ter ; though I can not find, nor apprehend, that they 
undergo any ſenſible variation from the changes of 
the atmoſphere, till they are diſcharged from under 

nd. Examined by Farhenheit's thermometer *, 

J found their reſpective heats, as follows, without 
any ſenſible variation, upon the mercury's ſtanding in 
the atmoſphere at the different points between 72 
and 83, | | | 
8 92 5. The King's bath water in the pump room, 
after the pump had been as much heated by conti- 
nual pumping of the hot water, as it ever is; raiſed 
the quickſilver in the Engliſh thermometer to 119. 
which I take to be equal to the like number of the 
Dutch thermometer. By that in the Bath, it was 
raiſed to 120. 
8 93. 6. The water of the Croſs bath pump, after 
the like continual pumping, raiſed the quickſilver to 
114 of the ſame thermometer. . 
8 94. 7. The Hot bath, after the like continued 


$9. In comparing theſe tbermometric a trials with thoſe at Aken, 
it myſt be remembered, that I vſed a thermometer of Farrenheſt's 
making there, and one of Heath and Wing's, a ſcale of the fare 


dimenfions, and diviſions here. ; 
pumping, 


the ſeveral Watts of (Barry. © 267 
pumping, the water at the pump raiſed the quickſilver 
to 119, of the ſame thermometer. 

8 95. 8. Not contented with examining their heats 
as they were diſcharged at the ſeveral pumps, I 
thought it right to examine them ſeverally as near 
their reſpective ſources, as I could come. For this 
purpoſe, I went into each bath, when empty, and 
meaſured the heat there, which I found as follows; 

$ 96... 9. The hotteſt current ifluing from the 
ſource of the King's bath, when empty, did not raiſe 
the quickſilver above, that of the pump, 119. 

$ 97. 10. But the pump in the bath, next to the 
ſource, raiſed it to 120. © 

$ 98. 11. The hotreſt current from the ſource of 
the Croſs-bath raiſed it to 116. 

$ 99. 12. And the pump in the bath .to the ſame 
degree, 116, | | 

$ 10G. 13. The hotteſt current, I could find from 
the ſource of the Hot bath, as it is called, did nor 
ſenſibly excede the heat of the water, raiſed in the 
pump room; both alike raiſed the quickſilver to 
119%. But this ſeemed at ſometimes rather higher, 
by about a quarter of a degree ; hardly ever more, 
that I could find. | 

$ 101. 14. Thus, the water of the hot bath is found 
actually the hotteſt at the pump, by half a degree, 
whence perhaps it might have got it's name. The 
King's bath is half a degree leſs hot, at the pump in 
the pump- room; owing probably to it's diſtance from 
the ſource; but, it appeared to me half a degree hot- 
ter at the pump, next the ſource in the bath. And the 
Croſs bath is E hot than either, by above five de- 
grees, at the pump in the drinking room, and above 
three degrees at the pump in the bath. As the cold- 
eſt of theſe ſprings affords water heated above twenty 
degrees higher than human blood in the ordinary 
healchful ſtate, it it eaſy to conceive the conveniencies 
and advantages, which theſe ſources, under a regular 
economy, might afford. "WY Eg” 
| § 102, 
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l 8 102. 15. The weighing the waters helps our 
A ment ſomewhat in this matter. * 8 Judge- 
I S 103. 16. Thus, the phial, in) ounc. 
which the ſimple waters were weighed,* [_ 6 
filled with the water of the King's bath f “ . 12. 
in the pump- room, weig held J 
The ſame cold - - - 4. 6. o. 16. 
$ 104. 17. The fame phial, in like | 
manner, filled at the Crofs-barh * pump, > 4. 6: o. 16. 
weighed - = - = = = « Wt 
The fame cod 4. 6. o. 16. 
$ 105. 18. The ſame phial, in like 
manner, filled at the Hot-bath pump, 4 4: 6. o. 11 
r r ene 
The ſame cold - - - 4. 6. o. 16. 
§ 106. It is not to de imagined, that the waters, 
as they lye in the baths, will ſtand theſe teſts : There, 
they are affected by the variations of the atmoſphere 
ſo that there can be nothing determined with certainty 
in this reſpect, without examining them before they 
can thus, or otherwiſe, be ſenſibly altered. For, in 
the open air, they loſe not onely heat, but their moſt 
volatile parts. 
$ 107. As ſoon as the bathing is over, the waters 
of the ſeveral baths are diſcharged, by the opening of 
fluices, made for that purpoſe. Then, each bath being 
emptied, the ſluice is cloſed, and all the waters collected 
for the ſucceding days bathing. The water, which at 
firſt running from the ſource, appears very bright, as 
before obſerved * ; ſoon begins to ſhew it's ſelf turbid, 
muddy, and of a yellowiſh, or pale lute color; ſo that 
the bottom of the bath can hardly be ſeen through two 
or three feet depth of water. Thus, the water ſuffers 
a conſiderable decompoſition : For, the terrene parts 
diſſolved and ſuſpended in it, by the means of a mine- 
ral acid ſpirit, as ſhall be hereafter ſhewn, and that of 
heat; as theſe eſcape or decline, the more heavy parts 


5 42. 592. 5. 593. 56. 594. 7. 588. . 
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preponderate. Hence, the waters depoſite a pale ochro 
earth, which may be collected in e 8 
off the waſte waters of each bath. This appears on the 
bath walls below the high water mark every where. 

9308. What the waters catry with them, whether 
ſufpended or diſſblved, give the beſt indications, 
whence they deduce their origine; as "the qualities of 
all waters depend upon the bodies, through which they 
paſs, or upon which they lye: For, if ſuck bodies be 
ſoluble in water, that which comes into contact, muſt 
be impregnated with them; if infoluble, the water 
remanes unaffected, or ſimple. WW 

8 — 2 Beſides what is diſſolved in bath waters, 
they bring with them and throw up at their ſprings, 
two bodies of different natures and qualities; as yet, 
but very little known, though evident to the ſenſes of 
the meaneſt naturaliſt, = pt - : 
$ 110. The firſt is a mineral ſubſtance, in the form 
of ſand, paſling for ſuch with all ſuperficial examiners, 
This is that body, which heats and impregnates the 
waters; and therefore, the knowledge of it is funda- 
mentally neceffary to every rational enquirer into the 
nature and qualities of theſe baths. This ſand-like 
ſubſtance is found under the inverted cifterns, that 
cover the ſources. It appears of an aſh-color, when 
wet; dried, it looks like a light grey ſand, at firſt 
fight ; but, upon a cloſer view, it is fou 


und to conſiſt 
of little cryſtals, like thoſe of which common ſand is 
compoſed; ſome colorleſs, others of different ſhades 
of yellow; ſome terrene opac particules, which appear 
to be free· ſtone, and forme dark colored earth, mixed 
with ſome glittering ſparks of a metallic matter. 
$ 111. f. To the taſte, this ſubſtance is purely fer- 
rugineous, and being waſhed with warm, or even cold 
water, imparts it's martial quality to it, renders it, 
what we commonly call, chalybeate ; for, it ſtrikes a a 
fair blew, with infuſion of log-wood, and a beautiful 
purple, with that of galls, 1“ 


$ 112, 
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$ 112. 2. It cauſes an ebullition and efferveſcence 
diſcharging a ſharp, ſulphureous vapor, with the mi. 
neral acids; and ſome conflict upon mixture with the 
vegetable acids. ie | 
5113. 3. Thrown into an ignited crucible, it emits 
a ſtrong ſulphureous vapor, and a blew flame, ſud- 
denly diſappearing ; ſo that it is hardly perceptible to 
the ſight : The vapor collected in a glaſs bell, con- 
denſes, and ſhews itſelf to have been none other, than 
the univerſal or vitriolic acid. 
5114. 4. The reſiduum, calcined till it ceaſes fum- 

ing, changes color to ſome degree of brownneſs ; and 

then being moved to the magnet, ſome particules of 
iron are attracted from the maſs. The reſt waſhed, 
give more Hoon of lime, than metal. 

$ 115. From experiments of this nature *, ſome 
would draw arguments to prove an alcaline principle 
and brimſtone, as well as iron, in this ſand-like ſub- 
ſtance, and conſequently in the waters. - But, they 
greatly deceive themſelves ; for, what paſſes with them 
for an alcaline principle, is but an abſorbent earth; 
probably, either from a calcarious, or a ſparry ſtone 
which, with their brimſtone and iron, conſtitutes a 
perfect pyrite *, the cauſe of the heat and impregnation 
of theſe and all ſuch like waters. 

$ 116. That this long-unknown ſand is none other 
than a pyrite, reduced to this form, may be further proved 
by taking any ſimple, marital pyrite, wetting it often, 
expoſed to the air, then waſhing it. The water, with 
which it is waſhed, will be charged with the acid and the 
iron; and if there be a ſufficient quantity of that me- 
tal, will give green coperoſe, or martial vitriol. In 
this, we have one of the principles of ſulphur, the acid, 
united and faturated with iron, the other, the phlo- 
giſton, the moſt inconſiderable in quantity, by great 
odds, being onely as about one to fiveteen, and the 
moſt volatile, having made it's eſcape in the decom- 


5 112.2. $113. 3. Þ See Aken, F 73. 8. $ 359 and fol. 
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poſition of the pyrite. And thus, the pyrite decom- 

ſed, gives a vitriolic, but not a ſulphureous water; 
and when it has been by this means comminuted and 
waſhed,” it will be found to afford a ſubſtance ſo ex- 
actly agreeing in form and qualities with this hitherto- 
myſterious bath ſand, that not one of the diſpenſers of 
brimſtone at Bath ſhall be able to diſtinguiſh the one 
from the other. If any heſitate in doubt about this 
truth, let them examine any of the coperoſe works in 
this kingdom, or in any other, where green coperoſe is 
made from a martial pyrite, without calcination. There, 
theſe appearances, and a vitriolic, not a ſulphureous 
water, are always found. From this pyrite ches, and 
this alone, I preſume to deduce the heat and com 
ſition of the waters of Bath, Aken, and other baths, 
whether ſimple or medicated; upon the principles 
above cited *. But, as as I pay none implicite faith to 
any man, in religious or political, much leſs in phyſical 
matters; ſo I neither demand nor deſire to accept of 
any. When truth is made evident, it muſt prevale. 
Let experiments then, and facts be our guides. 

$ 117. Bath waters in their courſe bring another 
ſubſtance with them, which has cauſed great ſpecula- 
tion, without coming at the truth; and has hitherto 
ſerved onely for a ſanction for the ignorant or deſign- 
Ing to attribute ſulphur to theſe waters. I mean, a 
ſcum, that riſes on the waters, more or lefs, accord- 
ing to the moiſture and warmth of the ſeaſon; and 
never at any other time than the months of May, 
June, July, Auguſt, or September, in any quan- 
tity. Ir appears of a dark brown, or olive color, but 
being cloſely examined, proves to be of a very deep 
green. It is obſerved floting on the baths in greater 
or leſs glebes, of a ſmooth, ſoft, gelatinous conſiſten- 
cy, mixed with. the common, ferrugineous ſcum of 
the baths. Tt is diligently ſcummed off, before the 
bathers enter the baths; though during the time of 
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bathing, ſome portions of it often riſe with the waters 
This has been formerly looked upon as a 1 
but, as it was found, in proceſs of time, to have no 
relation to that ſubſtance; which is either liquid, and 
ſticks to any dry body, that touches it, as oil or fat 


does or is conſiſtent and dry, but melts or ſoftens by 


heat, ſo as to ſtick, like reſin or pitch, to the hands 
of thoſe, that handle it; this name was changed for 
another, no leſs improper and unjuſt; which notwith- 
ing, now univerſally obtains ; I mean that of ſul- 
phur ; for, this ſubſtance is called, known, and pre- 
ibed by the name of Bath ſulphur ; nor is it yet 
known by any other appellation, that I can learn. 
$ 118. Before I had viſited Bath,* from all the wri- 
ters on that ſubject, and the travellers, J had met 
with, I was perſuaded, theſe waters afforded ſulphur, 
as plentifully as thoſe of Aken. Having heared much 
of this ſulphur, it was one of the firſt things I ſought, 
In taking my ſurvey of theſe waters, this was one of 
the firſt remarkable matters, that preſented itſelf to my 
view. I could not be a ſtranger to a body, I had fo 
often ſeen, upon the ſurface, as well as at the bottom, 
of ſhallow ſtagnant waters ; that I do not remember a 
ditch or pond. of ſuch water, of two years ſtanding, 
any where, free from this production, in the ſame ſea- 
ſons, in which it is found at Bath. My firſt ſurpriſe 
was, how it came there; but my greateſt aſtoniſh- 
ment was, to find, it paſſed with all the authors, and 
all the inhabitants of the city, and all the phyſical fra- 
ternity, from the higheſt to the loweſt, that I ſaw or 
heared of, except one, for cither actual ſulphur, or a 
ſulphureous or bituminous, or bituminoſo-ſulphureous 


_ ſubſtance. 


$ 119. Various arguments were by ſome. offered to 
prove this ſubject ſulphureous, or partaking of ſul- 
phur or bitumen, in oppoſition to mine aſſerting the 
contrary, as I, ſoon after ſeeing it, did publicly. 
Though their reaſoning was not abſolutely concluſive, 
I began to ſuſpect, I had been miſtaken, and that we 


a In the year 1753. 1 
mea 
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meaned different things. Upon which, I was deſired" 
to call to any of the guides for Bath Sulphur, as they, 
who were accuſtomed to collect, and apply it to the 
patients, would, undoubtedly give me the right ſort.” 
Having thus had recourſe to the guides, for greater 
certainty, I readily procured: ſome ſpecimens of this 
Bath ſulphur, which were approved to be right, by. 
thoſe, that put me in this method of procuring it. 
But, I was not at all undeceived. I was now onely{cer- 
ified, what it was, that had been thus taken for ſul- 
phur, which was onely what I had before obſerved and 
collected my ſelf, a fair vegetable, a minute aquatic 
plant, which, though evident to the ſenſes of fight, 
touch and ſmell, Mr. Tomas HaviranD, the apo- 
thecary, of all that I converſed with, or heared of, at 
Bath, was the onely perſon, I met, ſkilful enough in 
Botany to perceive it to be but an aquatic plant! 
$ 120. 1. I took of this ſubſtance, which ſmelled 
like others of it's tribe, and had a ferrugineous taſte, 
from the 'chalybeate ſcum of the water, which' aroſe 
and mixed with this minute vegetable, fo that the one 
could not, be well gathered without the other; I waſh- 
ed off the mud, that adhered to it, and could then 
diſtinctly ſee it's minute, more than capillary, ſtalks, 
or fibres, like ſhreds of a fine deep green ſilk, and 
ſhewed them to ſeveral others. Mr. Wouvrxx, a moſt 
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inerals; can dxſelve ſulphur ; though actual fulphur 
vere zarhered an the durfte, or found at the bottom, 
of ſuch waters, they are not to be demonſtrated, nor 
even preſumed, to be ſylphureous. © 
.$ F255 But, ae I a nat i deceived, or 
impoſe upon others, by appearances, 1 put this ſub- 
ject to the common emi reſt ' m Sy 

§. 123, ,2.,1 dried this ſubſtance ſlowly in the ſhade, 
then committed it to a retort, and having adapted a 
convenient recipient, and luted the junctures; I de- 
ſtilled it in a fire gradually raiſed, till it ceaſed yield- 
ing any r or fumes, in an increaſed heat. It yielded 
a ſubacid phlegm, and ſome empyreumatic oil, like 
other vegetables of the ſame claſs; without the leſt 
appearance of any conerete like ſulphur, more than 
bread in the like treatment would have yielded. In 
the recipient, remaned a black coaly ſubſtance, which 
burned to à white aſhes, in an open fire, and gave a 
ſmall quantity of a fixed alcaline ſalt by elixiviation 
and evaporation; as moſt vegetables do. And in the 
whole, yielded nothing like ſulphur or a ſulphureous 
body. W "FP 
8 124. 3. The dried plant thrown upon live coals, 
or a well ignited iron, gives a ſharp, thick fume, and 
a pale blaze, which no more refemble thoſe of ſul- 
phur, than thoſe that iſſue from aſh er oak, upon the 
like treatment, are found to do. In ſhort, the ſmoak 
and flame correſpond with thoſe of all this tribe, and 
differ not in appearance from turf or peat. Com- 
pare. this with the characteriſtics of ſulphur, Aken, 
977. 2. 16 I ben pgs; 
9126. As theſe experiments fairly acquit this pro- 
duction from the groundleſs imputation of being bitu- 
men or ſulphur, or ſulphureous or bituminous, it can 
not be thought by any means, to tend to impart the 
qualities of bitumen or ſulphur to theſe waters, though 


it may ſerve to help us to conceive whence, theſe heated 


ſprings deduce their origine. But, firſt let it be obſerved, 
that this, like other ſmall aquatic plants, is very liable 


* 
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7 : ſet in an heap in a Warm place, it 


ifies itt 4 few days, and in ſome time is reduced to 
2 black, foft mud or tarth. While it continues in a 
fate of puttefaction, and for ſome time after, it emits 
m offenfive, putrid ſtnell, and tartiſhes ſilver of 4 
far yellow hue. When then, this weed has been de- 
rained for any length of time in it's paſſage, or in the ciſ- 


» tern, it might Rave given theſe qualities to the waters in 
y fortie degree; but then this is not continual; it is quite 
x accidental, and has been but very rare. It is then to be 
: imputed onely to the obſtruction or deterifion of this 
1 WW purifying weed! in it's paffage. How far this relates 
; bfaphür, or to the waters, is eaſily judged from the 0 
| premifes. Had the pretending analyſers mentioned, 
: ind been deceived with, this; I had not Blathed them 
5 mich. But, never glancing at this, nothing but cor- 
portal ſulphut could ferve their purpoſes ; for which, 
4 they catch even at this little weed, which proves to 
uf then ao better than a broken reed. Now, to endea- 
1 Yor to explane hence comes this ſcum. 
N $ 126. It has been already ſhewn, that all waters, 
found in or upon any part of the globe, ſometime, 
5 in ſome place, waſhed it's ſurface ; and however com- 
bound ſuch waters may now be found, they were origi- 
e day, or at ſome time, ſimple ; till they were diverſly 
| inpregnated in their paſſage, through the atmoſphere 
iN" the carth, with ſuch things, as water is capable of 


difolving. The origine of every ſpring may be loòked 
upon to be in the clouds; but, the reſervoir, that 


Leeds it and gives it a conſtant uniform current, muſt 
„be placed upon the earth, or under it's ſurface, 

4 9127. Now, we have no proof of theſe like aqua- 
nde, nor indeed any other, plants vegetating deep un- 
- Ler ground. Yer, we find, notronely this little aqua- 
h tic vegetable, but ſotne of the product of the foreſt, 
1 WY ch as nut⸗ ſhells and entire nuts of the hazel tree, the 
; one partly affote on che baths, at certain ſeafons, and 
e bartſy reduced by putfefaction, to a black mid or earth, 
o dhe one detained with the other, in the eiſtetns-. 


e $ 128, 


$ 128. There can be no doubt then, that theſe ſub. 


ſtances were produced in the open air, upon the ſur- 
face of the earth. The firſt floting entire and per- 
fect, ſhews it has not been long enough, to ſuffer any 
„martial change, in it's paſſage from the place of it's 
growth to the bath; which argues it, therefore, pro- 
duced at no great diſtance; to confirm which, it's ap- 
pearing on the baths, when it is common on every 
ſhallow pond or ditch in the neighbourhood, and then 
onely, contributes; as it likewiſe does to ſhew, that 
this is not a mineral production; becauſe. had it been, 
as is vanely imagined, bitumen, ſulphur, ot any other 
mineral body, it muſt be found alike common in all 
ſeaſons of the year; the contrary of which is, by ex- 
perience proved. From theſe conſiderations, it 1s na- 
tural to conjecture, that the hot ſprings at Bath are 
partly ſupplied from ſome of the ſhallow ponds, and 
flow running ſprings and rivulets in the neighbour- 
hood; from the coppice or hedges, about which, the 
leaves and nuts of trees may be, by the ſame ſubterra- 
| nean conveyance, carried. Though it is not to be 
| denied, that a great part of it grows upon the bottom of 
the baths themſelves, for want of ſufficient cleaning, 
Theſe waters, paſſing through the lower part of a bed of 
heated or ignited, conſequently decompoſed, pyrite; and 
| there, contracting the heat and the impregnation they 
| receive, may be eaſily conceived, Had they paſſed 
| over this bed, they might have caught the more ſub- 
til and volatile parts of the decompoſing pyrites onely 
| 
| 
| 


whereas, they are found charged chiefſy with the more 
groſs and terrene parts. The light black mud or 
earth, that is found moſtly in the ciſterns, but partly 
depoſited by the waters in the corners of the baths, 
that eſcape cleaning, is no more, than ſome of theſe 
like vegetable productions, which have undergone a 
kind of putrefaction. This appears, 1. from it's fetid 
ſmell, and, 2. from it's tarniſhing ſilver yellow and 
black; properties of all putrid vegetables. But, that MW 
it is not of the mineral kingdom, is evident, 3. oy 
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it's putrifying, which minerals do not; 4. from it's 
burning like a vegetable, with no fume or flame like 
ſulphur; and 5. from it's yielding nothing like ſul- 
phur in ſublimation or deſtillatio. 
9 129. Having thus ſeen what the waters carry with 
them undiſſolved; let us examine what they contain 
diſſolved and united with them. I ſhall ſet out at the 

ing's bath pump room, and afterwards take in the 
other ſoureces. nid 1k 

$ 130. 1. The firſt thing remarkable, that preſents 
it ſelf to our obſervation in this water, is a ſubtil acid, 
which flies off in the vapor, ſometimes ſenſibly ſtrikes 
the noſe, always proves very offenſive to weak lungs, 
and powerfully corrodes all the iron works in and a- 
bout the Baths. This is continually flying off the 
water in the open air; whence, upon it's loſs, it be- 
comes turbid. It ſo far eſcapes in the cloſeſt corking, 
that ſome precipitation, chiefly of martial earth, is 
formed, by the time the water becomes cold, and it's 
gall-tinging quality is ſenſibly abated, if not entirely 
loſſed. Therefore, ſuch as would uſe this water in 
perfection, ſhould have it as near ne ſource, as ſhort 
a time detained from it, and as little expoſed to the 
ar, as poſſible ; for reaſons, which will further appear 
upon ſucceding experiments. 

$ 131. In order to ſee the changes wrought in this 
water, upon drawing and keeping it ſometime from 
the ſource; I filled bottles with it at night. Some of 
theſe, I left open; others, I corked with care, and 
let them ſtand to cool for mine experiments the next 
morning. By cold corked, in the following compa- 
riſons, I ſhall underſtand the water, with which bot- 
tles were filled, then carefully corked and ſet ſtanding 
to cool ; and by cold open, that, that lay in the ſame 
place, in open bottles to cool. 

$ 132. As Bath water has always been deemed ſul- 
phureous *, by all the writers and practicioners of our 


* See a juſt exception to this, in the note upon 5 277. following. 
| T 3 country, 
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country,: that L have copverſed with, as. well as by 
ſome foregne-authors *, who copied from them; the 
firſt thing my curioſity prompted me to ſęek for, was 
ſulphur. Of this, I found no marks, no traces in 
the vapor or ſmell, as before obſerved ) [nar by any 
other experiment. But, as I am ſingular, it may yet 
be preſumed, I have not hit uon the right method 
$ 133. The firſt trial, to which 1 had recgurſe, was 
the trite, though incertain experiment, of holding a 
piece of clean ſilyer in the thermal water. The giſd. 
ing of ſilver ſhillings ta the color of golden guineas, 
by Bath water, was ſo univerſally aſſerted and beliey, 
ed, that it would have been conſtrued madpeſs, or 
folly in extremes, as it has ſince been, tg call it in queſ. 
tion, or even to repete the well known experiment; 
as every body, that had ever yiſited Bath, was ready 
to atteſt the fact, by producing ſuck gilded ſhillings, 
which had obtained the-name of Tech es. | 
$ 134. It is certain, all ſolutions of ſulphur in was 
ter, or watery liquors, which can by no known means 
be made, but that f lime or alcaline ſalts, either fixed 
or volatile; all ſuch ſolutions, and all impregnations 
of water with the eſſential principles of falphur, the 
univerſal acid and phlogiſton, will tinge plate filyer of 
a golden color firit, and then to -vaxigus ſhades of 
orange, red, blue, purple and black; and precipitate 
ſolutions of lead and filyer.of a dark yellow, brown, 
or muddy color, inſtead; of white ; as obſeryed of the 
volatile principles of Aken water ©, 
$ 135, But, this is not to be attributed to ſul- 
phur or common brimſtone onely; it is wing to 
the detached or diſengaged phlogiſton or inflamma- 
ble principle alone, and that of any body, whether af 
the animal or vegetable, as well as of the mineral 
kingdom, will always produce the ſame effect. To 
be more explicit, though prolix: There is no water 


* BexGeR, Hor rMan, tracts cited, 589.2. 
© Aken, 5 189. 1, and following, 
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| without more or leſs of an oily ſubſtance*... This 


makes it ſubject to urrefa&ion, which aus 2 de- 
compoſition of this oy ſubſtance, and ſets the ſubtil 
773 at 9 977 This makes putrifying wages | 
os and tarniſh filver ; as is experienced in the bil ge- 
waters and others on board ſhips, and wherever 
20 L putrified water is found. I conceive the air, 
with this ſubtiliſed oily matter; whence, ve- 
getables as well as animals inſpire it, and thence become 
oily or fat. With the air, * mixes with water, by 
which it is abſorbed and retained, and is probably one 
of the principal nutritious matters in water, It is pro- 
bably this oily ſubſtance chiefly, that putrifies in con- 
fined air ; — 4 it produces the effects of putrefac- 
tion, and cauſes ſome kinds of thoſe vapors, which 
our miners call damps. The ſeveral bodies of the ve- 
getable and animal fi ngdoms are ſubject to putrefac- 
tion, in which all — * are reduced to their firſt 
principles, which, being thus diſengaged from each 
other, act according to the laws of affinity or attrac- 
tion. Of theſe 8 the inflammable, as the 
moſt ſubtil and volatile, eſcapes firſt; and, among 
other effects, manifeſls itſelf in the ſmell, ſticks in the 
pores of filver and gives it a golden color, &c. Be- 
fore this principle is ſet at liberty, by breaking, in ſome 
ſort, it's connection with the univerſal acid in ſulphur, 
which is effected by the interpoſition of lime and 
alcalies, or ſuch matters as abſorb or overcome the 
acid, with which it is found, in other inſtances, to have 
the ſtrongeſt attraction or affinity; ſulphur alone is not 
found to gild ſilver or tinge it yellow; but, as ſoon as 
the union of the acid and the phlogiſton in the ſulphur 
is broken, and a ſolution of ſulphur is made, by lime or 
alcalies, then the diſengaged phlogiſton in this, as well 
as in other bodies, flies off, ſtrikes the ſenſe of ſmelling 
with a putrid ſtench, tinges and tarniſhes ſilver, &c. 


* See part I. London waters. $ 278. 7. 5 283. 3. F 285. 5. 
9291. F 305. 309. 4. and following 5. 


1 4 9136. 


2860 Of the Nature and Qu ALIS of 


§ 136. That here is a perfect decompoſition of 
ſulphur is evident from this; that without adding an 
acid, ſuch a ſolution cannot be revived into ſulphur; 
whereas, upon reſtoring what the alcali deſtroyed, an 
acid; all fuch ſolutions yield a precipitate of ſulphur, 
And an inconteſtable argument, that the phlogition is 
totally diſengaged from the acid by an alcaline ſolution, 
is this, that expoſed to the fire, no ſulphur ſublimes; 
but the phlogiſton, in it's own proper form, eſcapes; 
which it likewiſe does by time in the open air, leavin 
a neuter ſalt, compoſed of the acid baſis of the ſul- 
phur and the alcaline ſalt, behind. 
$ 137. From theſe conſiderations, it appears, that 
it is not the concrete, ſulphur, but one of it's princi- 
ples, the inflammable, that produces the change in ſil- 
ver; and that this is produced in hke manner, by all bo- 
dies, from which this principle is, in this form, detach- 
ed: Thus, putrifying bodies of all kinds, excrements 
of animals, jakes and ſewers in cities, bilge and other 
putrifyed waters in ſhips, &c. produce this effect; 
without being to be deemed, from this circumſtance 
alone, ſulphureous. Thus, likewiſe, the yelk of an 
egg, boiled or roaſted hard, tinges ſilver firſt yellow, 
and then tarniſhes it further, without bearing any re- 
lation to brimſtone. | Ws 
$ 138. Now, let us ſee what clame Bath water has 
to ſulphur, or to the inflammable principle. — As I 
ſtand ſingle, having but the exploded Mavow*, and 
even him, but faintly on my fide; and as I find my- 
ſelf powerfully oppoſed, not to ſay abuſed, by ſome 
of the faculty, particularly at Bath, where they ſeem 
to think their reputations, as well as their idol, in ſome 
danger, and have written letters to ſome of their bre- 
thren in town, contradicting what I ſayed and demon- 
ſtrated, in my chemical lectures upon this head; under 
ſuch circumſtances, it may be imprudent, if not dan- 
gerous, to deny the exiſtence of ſulphur in the waters 
of Bath, upheld by ſuch a formidable train of ſatelites, 
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as ſhine refulgent in light, borrowed from their primary, 
oawdy planet.—Truth muſt be bold. And he, who 
is inured to ſuffering the worſt evils, that the wicked- 
eft men in power could inflict, for the cauſe of truth, 
can not be diſmayed at the puiſnee threats or anathe- 
mas of the leſſer factions in a diſtempered ſtate. Let 
then facts ſpeak for OD train 
$ 139. 1. A clean filver ſpoon, ſtanding ſome 
hours in the water, ſhewed not the leſt viſtble tenden- 
cy to yellow. The ſame' experiment, tried at the pump, 
under a continual current of hot water, had no better 
ſucceſs, Then, clean ſilver leaf, beat out of coppelled 
filver, was ſet in a large glaſs, and filled with water 
from the pump; where it was kept for eight hours, 
firſt, the water often renewed, without any ſenſible 
change; and then, for twenty four hours, in the like 
manner, without inclining perceptibly to any ſhade of 
yellow. I repeted theſe experiments ſeveral times, 
to no better effect; and at length, preſumed to conclude, 

in mine own mind, with great ſubmiſſion to theſe | 
diſpenſers of fire and brimſtone, and all ſelf-ſufficient 
diftators, that they were all, in this at left, miſtaken. 
$ 140. Being by repeted, accurate trials, aſſured of 
the truth of mine experiments, I ventured to mention 
their reſult publicly ; when, I received for anſwer from 
ſome, ** that the exiſtence of ſulphur was too well at- 
teſted, by the authority of antient and modern writers 
and practicioners, to admit of any doubt at this day: 
that the fact was known to the guides or attendants of 
the baths, and that if I gave any of them ſome ſhill- 
lings, they would ſoon bring them to me tinged, as 
if gilded, ſo that they might paſs for guineas. The 
firſt part of the anſwer could have had no weight with 
a man void of implicit faith ; but, I judged it fit to put 
the other parts to the teſt ; and for that purpoſe, gave 
one of the guides ſome ſhillings, which he ſoon re- 
rurned to me of a clean, bright, * guinea color. 
The fact was not to be denied, and the gainſayer muſt 
be a fool in common eſtimation. But, how this was done 
now 


* 
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done by the bath-water. But, that being denied, 28 
planely impoſſible, with a  boldnefs, that favored 
more of truth than diſcretion ; the waters and mud 
were then ſayed to be both neceſſary. Upon deſiri 
then, to fee the gilding thus performed; it was at 
evaded, and at length poſitively refuſed ; being, as 
as was alleged, a ſecret of great import. : 6d 
§ 141. I now ſaw the fraud clearly; for, if the Bath 
waters, mud, or any thing elle, properly belonging to 
the baths, were really concerned in this pretended gild- 
ing or tinging of ſilver, why ſhould it not be done as 
openly and publicly, as the matter was by all ranks af- 
ferted for a fact? — It will not be unpardonable to 
confeſs, that I now, more than ever, ſuſpected an im- 
poſture, ſomewhere ; and that I began to be aſtoniſh- 


ed, at finding phyſicians, or reputed phyſicians, either 


ignorant of, or conniving at, the fraud; but, which, 
T ſhall not dare to determine. Rags. "oi2 

 { 142. I could not be inſenſible of the various ways 
of tinging ſilver yellow. I readily and clearly ſaw, 
this was neither really gilded nor lacquered, but actu- 
ally tinged, as in ſome ſuch ſolution of a. phlogiſtic 
body, as we have before mentioned *. Defirous to 
come at the truth, I was obliged to fall in with the 
too univerſal mode, and bribe the under- prieſt of the 
myſteries, onely to let me ſee his operation. 

8 143. He pretended artfully, that the mud of the 
baths, was what, by a peculiar management, known 
onely to a few of his brethren, by which, I hope, he 
meaned onely the guides, produced the golden effect. 
I ſaw him collect the mud and attended him to his own 
houſe ; where I found his wife was the more dextrous 
in the fraudulent operation. Having firſt ſcoured well 
the pieces to be gilded, with fine ſand, this Deaconeſs 
of the myſtic, rites of impoſture poured ſome hot- 
water out of a kettle upon the mud in an carthen ba- 


» 134 to 136. 


ſon, 


w remaned to be ſhewn. It was firft ſayed to be. 
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ſon. Into this mixture, ſne threw the ſcoured ſhillings 
and rubbed them in it, with her fingers ; but, without 
producing any fenfible eftedt:—- Then, | the took. up 2 
qyart bottle and poured a little of it's liquid contents 
into che muddy mixture; upon which, che ſhillings | 
began to change their aſpect and turn-yellow ;. ſhe 
continued rubbing them, now and then adding ſome 
of the liquor in the bottle: till ſhe brought them to 
the deſired color; then ſhe waſhed them ſlightly, with 
the warm water, and dried them. Thus was the 
flver evidently tinged of a golden color. Who 
can deny it's being done at Bath and by Hath water? 
None certainly, but thoſe, who take nothing upon 
truſt, in phyſical matters eſpecially; and who are duly 
qualified for making experiments, with their own pro- 
per hands, in every branch of their profeſſion. | 

$ 144. I muſt have wanted the ſenſe of ſmelling, 
a3 well as be void of all knowledge in chemiſtry, did 
| not diſcover this ſecret, at ſight and ſmell of the 
operation, I took another clean ſhilling and ſhewed 
them, they need not be at that trouble; fince, what 
was in the bottle alone was fufficient for the purpoſe; 
ſo pouring a little of the ſecret, odoriferous juice upon 
this cleaned ſhilling, tinged it inſtantly, as deep, 
though not as equal, as thoſe, that were rubbed with 
the mud. Shall I be believed, when aſſert 
thing contrary to -eſtabliſhed doctrines ? againſt 
the united teſtimony of the faculty of phyfic in all it's 
branches, even down to the guides and nurſes, at 
Bath ?—Ir is hardly to be expe Yet, am I har- 
dy enough to aſſert, that neither Bath water, nor any 
thing that enters it's compoſition, is concerned in this 
operation, which is performed by, what offends the 
ſenſes, even at naming, putrid urine onely, without 
any thing related to theſe baths. 1097 KL 

$ x45. Hence, it is plane, theſe waters are in no 
fenſe fulphureous. It is alſo plane, that even the 
guides muſt have known it to be ſo ; when they learn- 
ed, that theſe alone were inſufficient to tinge the — 
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What then ſhall I ſay to the phyſicians ?—They have 
long unanimouſly aſſerted and agreed, that theſe wa- 
ters are ſulphureous! — Upon what authority? — 
Have they always been, and do they till remane, ig- 


able, an indelible reproach. It is not therefore to be 
umed. Or, do they know this to be a baſe and 
dalous fraud, long impoſed upon the world, 
and ſtill connive at it? Forbid it heaven! For, that 
would be a crime, of a ſtill deeper dye. I am ſorry, 
J can not find ſome apology for them. Happily they 
are of age; let them then anſwer for themſelves. 
5 146. As I ever judged it beneath the dignity of 
a public-ſpirited man, 1 1 Hf none experiment or dif- 
covery, I made in any of theſe like reſearches, at 
Aken, Spa, Bath, or elſewhere, a ſecret ; but, as a 
lover of truth and mankind ſhould, declared the re- 
ſult of every material experiment and obſervation, 
I made; and often publicly repeted them, for the 
fatisfaftion of others. I met the return, to be gene- 
rally expected from the multitude : A certain Wal- 
loon licentiate * ; before whom, upon the recommen- 
dation of the late famous Doctor REA of Louvain, 
I made many experiments, which I diftated and ex- 
planed to him, as he thought it fit to record them ; as 
foon as I left the city, this gentleman began to ſhew ſuch 
of theſe experiments, as he was capable of comprehend- 
ing, as his own, and promiſed to publiſh them. Having 
detected, this and being obliged to return, upon ano- 
ther occaſion to the city, I took that opportunity of 
making a courſe of experuments upon the waters be- 
fore the magiſtrates and the reſt of: the phyſicians, 
expoſing this ignorant plagiary, as he deſerved. At 
Spa, I made and repeted mine experiments, as pub- 
licly. Which had this good effect, if they produce 
none other, that a gentleman, who had ſent a manu- 
ſcript treatiſe on theſe waters to the preſs, called it 
back, and did not publiſh it for a conſiderable time 
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ifrer 1 had left Leyden, where he printed it. Without 
charging this gentleman. with plagiariſm, I ſhall onely 
ſay, that we now agree in many points, in xhieh, by the 
accounts of his and mine apothecary, and the gentle- 
man, to whom he had ſent his manuſcript for publica- 
tion, we differed much before. At Bath, I proceded 
with the ſame openeſs, regardleſs of theſe little arti- 
ices, and thinking it indifferent, who ſhould appear 
the publiſher or diſcoverer of the truths, of which I 
was in queſt, Obſcure, as I was there, an oppoſition, 
to a public, and long, and univerſally eſtabliſhed no- 
tion of the Bath waters being ſulphureous, could not 
fail of making ſome noiſe. The phyſical faculty 
treated it with great contempt, as I have ſince learned; 
judging, as they preſumed the world would judge, 
the man no better, than a fool or mad, that ſhould, 
dare to ſet himſelf in oppoſition to all the writers and 
practicioners of many preceding ages, with the full 
concurrence of thoſe of our enlightened age. What- 
ever light impreſſion this might have made upon the 
phyſicians, the gentlemen of the corporation, who, 
however the ſons of Aeſculapius may ſtand affected, 
have generally no ſmall eye to gain; were ſo far 
alarmed, that one of their members, a conſiderable 
common-council-man in the city, came to me with a 
complementary meſſage from his brethren of the 
council; who were, as he ſayed, greatly alarmed by 
the relation, he gave them, of the experiments and 
obſervations, I had made upon their waters; particu- 
larly, in ſhewing, that they were not, as was then uni- 
verſally believed, impregnated with ſulphur. He ſay- 
ed, “They were very ſenſible of the great pains, I 
had taken, and were ready to ſhew me all marks 
of due reſpe& ;, but, that they were, not without 
ſome Ehe apprehenſions at the fate of their wa- 
ters, on which the ſubſiſtence of the town and cor- 
poration depended, in caſe it ſhould be once believed, 
or eyen controverted, that there was not ſulphur in 
the Bath waters.“ I thanked this eminent citizen 155 
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his wötſhipful brethreri of the council, for their com. 
pkments; but, did not think myſelf intituled to even 


this, much leſs any further, mark of their reſpect. 1 


tölc him, I came to their city in ſearch of phytical 
knowfege ; which, if T could obtain, I ſhould hold my- 


ſelf bound in duty to impart to the public. That, as 


to their fears about the future ſucceſs of their waters, 
from any controvetſy about their contents, or from 
demonſtrating, that they were not _ 
ed upon them to be quite groundlefs ; ſince the great 
cures wrought by Bath waters muſt keep up their te- 
putation; and as it muſt appear, that thoſe were not 
t by brimſtone; the fhewing, the waters 
contained no brimſtone, could onely ſniew, that their 
virtues depended on other, and quite diſtinct, prin- 
ciples and qualities; which could onely help to aſcer- 


rain what they might and what they might not per- 


form, and to eſtabſiſh à juſt and rational, inftead of a 


mean and empirical, practice, which had too long 


framefully prevaled, with reſpect to thefe excellent 
r FF; 
8 145. Here, I quit fight of mine eminent coun- 
fifor ; from whom, as well as commotr fame, I 
had heared, chat a very cutious, ſenſible and learned 
tyficiari of the town, who had had better opportuni- 
ries, that ordinary, of learning thoſe very requiſite, 
though too much neglected, qualifications for a tho- 
rough bred phyſician, pharmacy and chemiſtry; was 
ſometime engaged in a diſfertation on the ſubject of 
theſe waters; the publication of which was now daily 
expected. I longed for it, as much as any man. 
appeared the year following. I wiſh, I could ſay 
mine expectations were anſwered! I muſt own, they 
were not. And, as I had rather avoid, than mention 
an author, I can not cite to his honor, I ſhould have 
overlooked this treatiſe, and kept clear of controver- 
ſy, as far as conſiſtent with a juft regard to truth, 
were it not evident to me, that the author attempts, 
in. two inſtances, to ſtrike at me: The firft, in antici- 
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* diſcovery of the Bath ſulphur, as it ook. 
71 being but a vegetable; the other in ſaying, with 
out mentioning me, It is a, controverted point, 
« whether or no the Bath waters be impregnated with 
« ſulphur.“ To evade which, he afterwards has re- 
courſe to the loweſt 12 . 1 8 
$ 148. As to the firſt, 1 all not diſpute. the dif- 
covery with any man. It may be his, mine, or any, 
man's. He muſt, be utterly unacquainted: with ſome 
of the great requiſites for a — a knowledge 
of nature, and of the chamic art, who could view this 
production, and examine it by the teſts, of his own 
ſenſes, void of prejudice or craft, and not clearly diſ- 
cern it to be a vegetable production. This gentleman 
was well - acquainted with Bath, before I faw.it; and 
of courſe, might, and ought, to have obſerved this 
miſtake, before me. I ſhall. onely ſay, I am glad it is 
at length detected, and think it an Vorrid ſhame, i 
was not diſcovered ſooner. But, as to the ſerond, 
the controverted point, it cannot be arrogance in 
me to ſuppoſe this learned gentleman meaned me a- 
lone; as 1 am the onely man, who now publicly 
denics the exiſtence of ſulphur in Bath waters. That 
being the caſe, he merits particular animadverſion 
which muſt therefore be made, as far as the work des 
ſerves. any ſerious attention: For, I do not hold it 
— — to expoſe this author's making experiments 
an infuſion of brimſtone in common water, 
which he never ſaw without ſalt, oil, and earth; and 
attributing the precipitations, and ſome other changes 
wrought in it, to the ſulphur, when moſt of the ap- 
pearances produced, muſt accrue from the like experi- 
ments, with the water alone; his ſaying, that Bath 
water and common ſalt, as well as al mineral acids, 
alike cauſes black. precipitations with the ſolution of 
ſilver ; his extracting a ſulphureous tincture from the 
— pc of Bath water, and ſalt of tartar, which this 
ſalt alone would as effectually give; and many ſuch 
like pretty little diſcoveries and all which 
are 
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are either contradicted by himſelf in the ſequel, as in 
the experiments with the ſolution of ſilver; or are ob. 
viouſly abſurd to the meaneſt chemical capacity. Some 
of theſe, I ſhall glance at occaſionally, curſorily, under 

che proper heads; here, contenting myſelf with onely 
pointing out his inconſiſtent evaſions, when he cannot 

port the general notion of the waters of Bath being 
cbarged with ſulphur ; attempting, by awkward or dif. 
forted definitions, to bring in the oily matter, of which 
hardly any water is found free, as has been ſhewn in 
the analyſis of the waters of London *; under the de. 
nomination of - ſulphur. He ſays, the word ſulphur 
ſhould not be confined to the mineral called brimſtone, 
of which he is pleaſed to point out but a few of the 
characteriſtics ; whether through ignorance or deſign, 

I ſhall not determine; but, would have it extended, 
fo as to comprehend all unctuous bodies. In which 
ſenſe, ' he ſeems to think Bath waters intituled to the 
appellation of ſulphureous, or that this oily body may 
be looked upon as their ſulphureous principle. 

8 149. If we once deprive our words of their com- 
monly received meanings, we may appear equally 
right of either fide any argument. The Doctor pro- 
bably thinks, he has confered a great obligation on 
his fraternity, at Bath eſpecially, by taking from their 
words all ſenſe and meaning. Now, Brimſtone is to 
be called onely fat, and all fat or oil is to looked upon 
as brimſtone! There can be no falſehood nor abſur- 
dity, according to this new way of reaſoning, in calling 

Bath waters ſulphureous; ſince this oily ſubſtance, of 

Which no water is free, is in the Doctor's eſtimation 
ſulphur. This ſurely is an happy expedient, a fine aſy- 

Jum for ignorance and craft! Let me at once teach 
the Doctor and his aſſociates one equally juſt, and 

more effectual for their pupoſe ; let them but boldly 

thus change the names of places and men; let them 
fay, that the name of Aken-or Aix la Chapelle, or 

Aix in Provence, or Aix in Savoye, ſhould no longer 
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be confined to theſe places ; but, that they ſhould be 
underſtood in a more extenſive ſenſe, ſo à8 to Come 
prehend all warm baths in general; under which, they 
might take in Buckſton, Briſtol, Mallow, Bath, &c. 
And then they may, with like propriety and juſtice, 
take to themſelves the names of ſome illuſtrious per- 
ſons, no matter whether living or dead. This can+ 
not ſeem extraordinary or difficult to a man, that 
would ſo groſly contend for confounding, ſulphur and 
unctuous bodies together: Since the hiſtories and cha- 
racters of the greateſt philoſophers, antient or modern, 
will as well fit any of the writers upon Bath waters, 
dead or hying, or the hiſtories and characteriſtics of 
any of theſe toregne baths, as well fuit ours, as thoſe 
of ſulphur may be found ſuitable to thoſe of unctuous 
bodies in general. For my part, I think, there is 
great room to dread ſuch a confuſion, being by this 
means, ſometime or other, univerſally introduced. 
We ſee, it has already made ſome, and: is ſtill making 
a rapid, progreſs, Why may not every warm, natu- 
ral bath be called Aix, as well as every water, impreg- 
nated with iron 4s, not onely by the vulgar, but by 
thoſe, that ſhould be more correct, called Spa? Let 
us here, take leave of this learned and accurate natu- 
raliſt and chemiſt, to purſue more intereſting enqui- 
ries; onely deſiring, he will upon the whole, obſerve 
the lenity, with which his volume is treated; for, if 
he ſhould think otherwiſe, it is eaſy to come to further 
but leſs pleaſing, explanations. | 
$ 150. Having found an acid of a ſubtil, volatile 
nature in our water, and that, without any appearance 
of ſulphur, by the common experiment; Jet us regu- 
larly purſue our examen, and ſee what elſe it may be 
found to contain. 
$151. This acid undoubtedly procedes from the 


pyrite z of which, a portion is brought in powder, the 
Bath ſand, as it is called, into the ciſtern of the bath; 
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the phlogiſton having by ſome means eſcaped. - What 
then are we to expect? An union of the metallic 

of the pyrite with the acid of the ſulphur, that com- 


poſed it ; the inflammable principle having flown a- 


way, either in the decompoſition, without mixing with 
the water; or perhaps, being loſſed in it's paſſage, 
before the waters are diſcharged at the bath. Let us 
then ſee, what evidence we have of Bath water's con- 
taining iron. | 
8 132. 2. The infuſion of Campechy log- wood, fix 
drops to two ounces * of the water, at the pump, gives 
a pale violet blue; but, ſo weak a dye from the mar- 
tial impregnation, that when the quantity of the infu- 
ſion is increaſed, it's tinfture becomes predominant over 
the blew. In about eight hours, the coloring matter 
is moſtly. precipitated , leaving the liquor of the color 
of French white wine. 

§ 153. 3. In the cold corked water, this produces 
a roſe purple; which color, in about the ſame time, 
appears precipitated ; leaving the ſupernatant liquor 
of a muddy red. 
5154. 4. In the cold open, it ſtrikes ſome ſhades 
lighter in the ſame color, which in the ſame time pre- 
cipitating, leaves the liquor alſo paler. | 

$ 155. 5. The ſame with the water, as ſent to 
London, ſtrikes a.deep ſcarlet dye, and holds it, with- 
out variation, for ſeveral hours. 

$ 156. 6. The waters of the Hot and Croſs baths, 
in the ſame manner treated, give ſimilar appearances, 
the colors feeming]y paler. | 
$ 157. 7. The infuſion of galls, five drops, ſoon 
after mixture, ſtrikes a pale, roſe purple, which ra- 
- ther obſcures, than highthens by increafing the quan- 
tity of the infuſion, Not long after, it becomes milky 
and turbid. In about eight hours, the coloring mat- 
ter appears precipitated ; leaving the ſupernatant li- 


Tuo ounces, — N. This quantity is to be underſiood in every 
experiment, where none other is ſpecified. 
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auor of a kind of whea color, with it's ſurface cover- 
ed with a diverſicolored pellicule. The liquor grows. 
finer, turns to a blewiſh, and after wards to a perfect 
green, upon ſtanding. | 
8 158. 8. The ſame, in the cold corked water, 
ſtrikes ſome ſhades paler of the ſame color ; is leſs 
milky ; lets fall the like precipitate, in much the ſame 
time; leaving the liquor of the ſame color, and with 
the like pellicule, as in the hot. GG . 
8 159. 9. The ſame in the cold open water, ſtrikes 
ſeveral ſhades paler, than the preceding; give a pro- 
rtionable precipitate, in the ſame time; leaving the 
2 of the ſame color, and with the like pellicule, 
as in 8. v4. 
$ 160. 10. In the water, as ſent to London, it 
ſuffers no change of color; but grows ſomewhat milky 
and turbid ; turns green, and throws up the ſame 
llicule as the reſt. 4 
$ 161. 11. The two other waters, with the ſame 
mixture, exhibit ſimilar appearances; the colors rather 
paler, and requiring a drop or two leſs of the infuſion. 
$ 162, 12. The infuſion of chochinelle, three or 
four drops, gives a violet purple; if increaſed, the 
color of Florence wine. Upon ſtanding, about eight 
hours, the coloring matter ſeparates, and in part pre- 
cipitates, with more of the roſe than the violet in the 
urple. 
F Cr 63. 13. The ſame in the cold corked water, has 
the like effects; the color and precipitate paler. 
$ 164. 14. The ſame in the cold open, has the like 
effects, paler ſtill. 
$ 165. 15. The ſame in the water, as ſent to Lon- 
don, a bright pink color. n 
$ 166. Theſe ſeveral experiments, from 2 to 15, 
incluſive, ſhew the martial ingredient, and how it is 
loſſed, and in what proportion, by the manner, or 
length of time, in which it is taken from the ſource. 
$ 167, In ſuch chalybeate waters as thoſe of Pyr- 
mont or Spa, the metallic parts and-their proportions 
U2 are 
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are exſih demonſtrated, in the ſubliden 
ing But, there is. 
dxrermine che proportion of iron in 
of this water. There are two ways bro 
theſe ark relative not politive.,.. The Nd pur 
tolor of the 1 4 The-Growge: N — 
impregnation of iron, 

mont, the nearcr it will approach to ot he 1 8 
iron or Spaniſh brown. But, the ſediment of Bath 
. —.— a very baz ere color. en 
ation is not ſtrong, nor pure; for 


much of another kind of earth, 1 Th 
which 


2 1 


— as Mall be further demonſtrated in the 
The other is, from the hight h of the color 
ſerrugineo 

— — e 

vr increaſed our yhc WI 

— Fes by the aſſiſtance of that fhining a0 
— — his profeſſion and this 1 „Mr. Monso, 
— new lights upon this ſubject in in particular, 
to which we maſt be indebted for the further illuſtra- 
tion ut this matter. 

5168. The whole art of dying conſiſts in know- 
ing what bodies, mixed in certain liquors, produce 
certain colors; and what bodies are capable of precipi- 
tating the coloring matter in ſuch a manner, as it may 
beſt be imbibed and retained be the pores or tubes of 
the matter to be dyed. All acids diſſolve iron; all 
alcalies and abſorbents precipitate it. All martial or 
chalybeate waters con ſiſt of iron diſſoived! in ſome kind 
of acid. Galls and all aſtringent vegetables, act as 
- abſbrbents,; and cauſe 4; precipitation, in color, from 
different ſhades of purple or blew, co black, according 
to che nature of the acid in which the iron is diſſolved, 
and the pruportion of the ſaturation or {brength of the 
ſolution. The ſtronger the ſaturation or ſolution of 
. * the mart of the ee 1 * require, 
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ſulion of galls,” — * cauſed the Ant dye: in the 
king's bath water; and having 
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and the deeper the color it will ſtrike; and f Ws the: 
contrary z the weaker- the: ſaturation, the leſs of the 
alringent and the paler the color of courſe. 
6 169. Nom, to aſeertaia, a4 — by, 
oompariſon, the prapottion o ir in a, given, quens: 
tity of any water; let ſeveral edu portion of water 
be charged W mdr g ſalt or vitriol, 
that metal, whoſe: proper 
tion to that of the ſolveit- 1 HH determined. 11 Let theſe 
be marked or numbeted 1. 2. 3. &. Let the quan- 
tity of infuſion of galls or arlyj other aſtringent vegt- 
table, be dropped into the natural ferruginecus Water 
to be tried, that is found to produce the deepeſt; dye. 
Let it be d in like manter, into tlie ſeveral 
equal portions of articiab ferrugineous water 3 and 
proportion of the vegetable 
infuſion produces the Iilceſt pi iteh of color, may be 
judged to point out — in n 
on of the natural mineral water. 
8%. Tha above cited Mr. Mowno obſerves 
that the of iron im it's falt or vitriol, is bus 
little: more than one third; the Other two thirds being 
the vitriolic acid and water. According tb this mge- 
nious gentle man's computation, if one ance of this 
falt of ſteel, as it is Pe be diſſolved in twenty 
ounces of water, every drop of this ſolution, of which 
he ſays 142 weigh two en will an one . 
venty fivetiꝭ part of a grane of the me 
$ 1-1. Having then, found the quantity of the in- 


charged a certain 


number of glaſſes of like makes my dimenſions, filled 
with pump water, heated to the ſame pitch of the 
bath, with different quantities of the above ſolution af 


iron; I found the color, neareſt to that in the Bath 


water, was produced with the like quantity of the in- 


fuſion of gals, in the glas, chat Wa the ſalu- 


e We DE e 1-10-h 
U 3 tion 


leader. 


\ 


294 Of the NATruxk and Qyatrrins of _ 

tion of iron, in the proportion of two drops to a pint. 
So that as far as this experiment may be relied on, 
which may be ſubje& to ſome incertainty, each pint 
of king's bath water may be ſuppoſed to contain 
about one thirty ſeventh and half part of, a grane of 


iron. Which, while it demonſtrates the extreme di- 


viſibility of this metal, ſhews how little men know of 
theſe waters, and what they have to truſt to, who 
rely upon them, as ſtrongly impregnated with iron, 
or ſteel; as they idly affect to call it, of which, each 
of the others contain till ſome what leſs; according to 
this method of calculation. KI | 
8 172. Nothing can be more ridiculous, than the 
whimſical notions, certain men have conceived of a vo- 
latile vitriol in ſome ferrugineous waters; except the 
attempts made to catch and condenſe this volatile vi- 
triol, by ſome of the pretenders to chemical know- 
ledge, - that have appeared among us, ſince the ſhame-. 
ful neglect, I may ſay, the declenſion, of that moſt 
uſeful art among us. We have had here, as well as 
abroad, great profeſſors of chemiſtry, in this laſt cen- 
tury, who talk in different parts of their voluminous 
works, as familiarly of fixed and volatile vitriols, as of 
fixed and volatile ſalts; and tell us, that in the moſt 
celebrated mineral ſprings, whether hot or cold, there 
is no fixed vitriol to be found ; but, that the beſt of 
theſe: are impregnated: with a fine, volatile vitriolic 
principle. As men's greatneſs, in ſorge wretched 
countries, 'is commonly eftimated by the number of 
their ſlaves ; ſo may phyſical great men be often deno- 
minated from the number of their followers, or of 
the underſtandings, they have captivated, Of theſe 
laviſh followers, we have not a few, who never pre- 
ſume to think for themſelves ; but ſervilely imitate their 
It will not be wondered at, that your deal- 
ers in volatile vitriol ſhould lay variety of traps and 
ſpringes to catch this imaginary fugitive; as men do 
to enſnare foul. Thus, the vapors of natural baths 
and other waters colleted in bladders and ſet looſe 8 
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mfuſions of galls, or ſet to evaporate or deſtil on | 
fags or N ſoaked in tinctures of galls, are 1255 

riments,” which ſome men make Without being 
aſhamed of proclaming their follies or ignorance 5 
recording their bad ſucceſ .. 
5173. What gives riſe to the idle notion of a vola- 
tile vitriol is the obſerving; that Pyrmont, Spa, and 
other chalybeates abroad, and Bath, Scarborough, 
Cheltenham; and other waters with us, which at tak - 
ing up, ſtrike ſome ſhades of purple and black with 
ſis; upon being removed from their ſources, and 
— ſome time open to the air, and ſome of them, 
though ever ſo cloſe corked, loſe their gall-tinging 
quality. This is ignorantly attributed to an immarure 
iron, a volatile ſteel or a volatile vitriol; becauſe fuch 
waters are found to yieldno common,or as theſe mock- 
chemiſts chooſe to call it, fixed vitriol, upon evapo- 
Magn . 97. : 7 10 b * ad 
5 174. A beyond the moſt ſuperficial 
knowledge in chemiſtry would ſave theſe men, and 
their followers, a world of trouble, and ſhew them 
how to account, by eſtabliſhed rules of art, for this, 
to them ſeeming, volatility of vitriol. 
98 175. Iron is known, to the moſt ignorant in che- 
miſtry, to be ſoluble in every acid. When it is diſ- 
ſolved in the moſt fixed, the acid of vitriol, it gives 
by evaporation and eryſtaliſation, common coperoſe, 
green vitriol, or as it is inelegantly and improperly 
called, ſalt of ſteel. This vitriol may be diſſolved in 
water, and again evaporated and cryſtaliſed; but eve- 
ry time this is repeted, ſome degree of decompoſition 
of this union will be produced; the acid will be diſſi- 
pated or otherwiſe deſtroyed, and a martial earth will 
ſeparate and precipitate; until, at laſt, a total decom - 
poſition may be wrought. The more volatile the 
acid, the ſooner and eaſier is this change effeted. 
98 176. But, in order to give a clearer notion of 
the matter, let what has been ſayed in our idea of 
ſalts, of affinities, &c. be here recollected: It will 
U 4 then 
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be found, that not onely alcaline-faks, but 4b. 
nt earths, precipitate iron from it's. 


pregnated with iron, may take in ſome portion of 
an abſorbent earth, or alcali, — all 
the iron; as a water partly charged with an alcali or 
2 may {till diſſolve ſome iron, if the 
caſe, diminiſh the ſtrength of the ſolvent, by 
the acid fly off in open air, or otherwiſe, or by abat- 
the heat in natural hot chalybeates, or by giving 
to cold chalybeates, or by any means increaſing 
the 8 of the alcali or abſorbent to the water; 
the firſt of the ſolid contents of ſuch à water, that 
ſeparates, muſt be the metallic, the martial earth ; and 
——> as it ſeparates, by this or any other means, the 
3 or vegetable abſorbent can cauſe no preeipi- 
tation, no color, or other effects; becauſe, they do 
not find the iron in a ſtate of ſoluuon. 
$ 175, Thus, may this phacnomenon be ſimply 
explaned, without looking for non-entities, volatile 
ſteel or vitriol or attempting to ſhew by experiment, 
that ſuch can not be caught or collected in making 
their eſcape. The metallic parts do not fly off, in 
fuch caſes, they always. precipitate, as the ſolvent eſ- 
capes in the air, or is otherwiſe weakened ; and, in 
that form, may be found remaning in the liquor, 
when it ceaſes to tinge with galls. It is likewiſe ow- 
ing to the redundance of alcalies or abſorbents, that 
moſt chalybeate waters leave no common vitriol upon 
cvaporation: For, the firſt thing, that precipitates in 
weakening the ſolvent in that tion, is that, that 
„ Fur ® peta id, and that is always 
und to be the iron. By this means, the iron is ſe- 
parated from the terrene ar ſaline parts of any water; 
as has been ſhewn more at large in treating of Mi- 
neral Waters in general, Part II. Introduction, $61, 
10. od of tf of Spain particular 1170 
178. 


ſolvent, in 
Er r theſe ſaturated. A water then, 


or not quite ſaturated. In either 
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8178. As à further proof, that this is a decompoſi- 


added, | y 
prevent This alſo proves, the, aw iv 
none other ways concerned in theſe decompoſitions, 
23 ſome have vanely imagined, chan as the eſcaping 
ſolvent gets a free entrance inte ſuch a potion of that 
fluid, as Comes into contact witk the mera Water. 
Hence, the leſs air is bottled. up with any ſuch water, 
the leſs and the ſlower muſt it's mineral ſpirit be able to 
eſcape; and conſequently, the longer and better will 
the water retain it's qualities. n; Rotes 

5179, Having now ſhewn, that Bath water con- 
tains a ſubtil acid, which partly flies off in the open 
ar, and a {mall quantity of iron, which ſeparates, as 
the acid or heat diminiſhes of is lofled z let us fee What 
makes up the reſt of the compoſition; but firſt, lex 
us examine what further proofs of an inherent acid, 
this water gives. | TT - £4.48) 

$ x80. 16. Poured upon new, clean, filings of iron, 
the action of ſolution is ſoon manifeſted; hy the filmgs 
being covered over with ſmall air bubbles; which, as 
they enlarge, buoy up ſome particles of the iron and 
carry it to the ſurface; whence, the air bubble break 
ing, it falls back again to the bottom. This opera 
tion continues, till the water looks like a muddy ſolu- 
tion of iron, which ſoon happens. It now acquires a 
much ſtronger vitriolic taſte, than it had before; 
ſtrikes a beautiful, rich bloom purple with the infus 
ſion of galls, of which it admits more than double the 
quantity, the water by itſelf requires, to ſtrike it's 
deepeſt dye. As it cools, the iron begins to ſeparate, 
and falls like ruſt to the bottom; while it throws up a 
pellicule of all colors. The precipitation and pellicule 
appear diſtinctly formed in twenty four hours. It of 

< ret 
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retains it's gall-ringing quality; but, not ſo ſtrong 25 
whileſt hot. And the coloting matter does not preci- 
in this ſaturation as readily, as in the thermal 
water alone with the ſame infuſion, 

8181. This ſhews an acid in the water, which is 
capable of diſſolving more iron; which is planely in- 
compatible with a ſolution of ſulphur, as ſome would 
have theſe waters thought. But of this, we ſhall offer 
further proof. 

$ 182.17. Two parts of this water, ho from the 

mp, poured into one ting milk, and conti- 
pump, the fire, till the whole gets another boiling 
heat, the milk is as completely coagulated, as with 
moſt acids. Equal parts curdle, but imperfectly. 

$ 183. This is an experiment familiar to nurſes at 
Bath. And Bath-poſſet, or Bath-whea, is uſed in 
common practice. From the nature of the cures 
and whey, and from other collateral proofs of an acid, 
this coagulation can be attributed to none other cauſe. 
How then could this be, as it has been, and ſtill is, 
deemed, a ſolution of ſulphur, which can not exiſt 
with acids; ſince all known ſolutions of ſulphur muſt 
be precipitated by acids of every kind ? * 
$C 184. 18. This coagulation ſuccedes with both 
the other waters, much alike ; ſeemingly inferior to 
that of the King's bath. | 

$ 185. 19. Each water, not onely cold corked, 


but cold oft; produces the ſame effect. As they 


alſo do after many minutes boiling; even when a ſe- 
tion of their earth is partly formed. 
$186. 20. The water, as ſent to London, produces 
the like effects upon milk in all reſpects. 
8 187. So that after it has loſſed the acid, that diſ- 
ſolved the iron, an acid fixed enough to reſiſt the heat 
of boiling water a conſiderable time. ſtill remanes in 
it, and produces this effect, common to all acids. 
And, that it contains ſuch an acid, utterly incompati- 
dle with a ſolution of ſulphur, wil appear by ſeveral 
fucceding experiments. It! is true, this acid is, in 2 
| * 
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Plated with water, as to be imperceptible to the 
int but ſtill, theſe effects are to be attributed to 


the mineral acids onely; any of which, though ſatu- 
rated perfectly with abſorbent earths, or even mineral; 
alcalies, produce theſe effects with milk. 74 
6188. 21. A ſolution of ſulphur in an wender ley, 
muſt mix with all ſimilar ſolutions, without commo- 
tion or change; whereas, mixed with acids, of every 
kind known, the ſulphur is precipitated . in propor · 
tion as the alcaline ſolvent is ſaturated. This is a fat 
known to the apprentices of apothecaries. Such a ſolu- 
tion, dropped into Bath water, ſuffers a ſimilar change; 
it grows inſtantly milky, gives a putrid ſmell, a 
double decompoſition is ormed ; the ſulphur in 
the ſolution is precipitated by the acid of the water, 
whileſt the earthy parts of the water are N r 
by the alcali in the ſolution. 

$ 189. How then are we to preſume Bath water, 
a don of ſulphur, or a ſulphureous water, in any 
ſenſe of the word, when it gives none indication of 
that mineral, upon any trial, and is not / even capable 
of holding it ſuſpended, when it is added i in a ſtate * 
ſolution? 

9 190. As volatile and fixed alcaline ales have the 
ſtrongeſt affinity with acids; they are uſed to prove 


waters, which they do by uniting with, and ſaturating 


the acid, that before kept metals or earths in ſolution ; 
by which the metallic orearthy matters are precipitated, 
and a neuter ſalt produced, which derermines the na- 


ture of the acid. 


igt. 22. 1. A liquid volatile Aci, for inf 
Spirit of Hart's-horn or Salt ammoniac, thirteen 
drops, occaſions a flight ebullition, cauſes a milkineſs 
with a yellowiſh hue, which gives a light precipitate 
of the ſame caſt, and throws up a terrene pellicule. 2. 


The like effects are produced more ſlowly, leſs ſenſi- 


bly, and more white, in the water cold corked and 
cold open. 3, In the water, as it is ſent to — 
| the 


SN, 


eat nde ſaturated with terrene matters, as\well: - - 


goo \=Of.:the Narurn and Quantities of 
the like precipitation, without any ſenſible change 
S192. Here, the volatile aleali, precipitating the 
iron, 1 diſſolved in the water, more or leſo 
in 1. 2. caſes the change of color, which is obſcured 
by increaſing the alcali, ſo as to cauſe a complete pre- 
cipitation of the other earth's diſſolved in the water. 
The reaſon: why this change of color dees not happen 
in the water, as it arrives in London, appears from 
conſidering, that in this, a more groſs precipitation 
of the iron has already been wrought, by the loſs of 
the mineral acid with the heat, that ſuſpended it. 
9 193. 23. A concrete or dry volatile alcali, fix 
granes and even leſs by half, cauſes firſt a ſmart ebul- 
tion, which' is immediately attended wich a pale 
milkineſs. In about eight hours, a ſubtil white pre- 
cipitate ſubſides to the bottom and ſlides off the g 
and a light terrene pellicule covers the ſurſace of the 
8 194. 24. The like effects are produced in the was 
ter cold corked, cold open, and as it arrives in London. 
8 193. Ho theſe changes, particularly the ebulli- 
tion, are accounted for, may be ſcen in explaning 
theſe like experiments upon the preceding waters 
Theſe experiments, 5 188. 21. ſhew a precipitation 
of the ſolid matters, by means of an acid, ſuſpended 
and diſſolved in the water. The precipitation com- 
pleted, the acid being faturated with the volatile 
alcali, gives Glauber's ſecret ſalt ammoniac, which 
proves the acid to be vitriglic. This ſhe ws the changes 
wrought in the waters by the common practice of 
giving volatile fpirits and ſalts with them. All theſe 
experiments, from 179 to 202, inſtead of an alcali, 
as modern analyſers aſſert, ſhew the reverſe, an acid 
in the waters of Bath. Hence, the abſurdity of giv- 
ing alcaline or ſopy medicines with the waters muſt 
appear, as it alfo does, how much, how grofsly they 
miſtake, who preſcribe milk to be taken with theſe, 
ro. I. 03 3 Aken { 246 to f 256, | 
885 which 
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lich manifeſtly, curdle them; as the 0 
"eacticigaers direct with ſome of che ranks 


196. 25. A ſtron alcaline le = dp 
fons $40 ſlight — mg cauſes Na 
opacityy/; with a copious, white precipitate, and a ter- 
tene pellicule, in each of the waters. in the ſame, 
cold corked, cold open, and as it arrives in London, 
the Like effects are produced; but, the ebullition more 
flow and imperceptible. . 
$ 1974-2 . A dry fixed alcali, from bx © thee, 
granes, caules a quick and ſtr ebullition, which is 
immediately followed by. a wal opacity, and ſoon 
after, _e a e white precipitation and 2 — 


** 27. The — cauſes the Uke chang 
the water cold corked, cold open, and-as it is ſent - 
London, the cbullition not ſo quick or ſtrong. 

9 199+ The reaſons for theſe changes have been | 
given in the like experiments upon other waters. I 
is ſuperfluous to repete them here. It is onely becef 
fary to obſerve/, 

5 200. a8. That any of theſe bath waters being 
charged with volatile or xa alcalies, -whaleſt the ad- 
dition of them cauſes any milkinefs, then filtrated to 


ſeparate the carthy parts and evaporated. to a pellicule, 
fo as to eryſtaliſe, or to a dryneſs, yield, in the one 


.anſtance,. Glauber's ſecret ſalt. ammoniac, in the. 


vitriolated tartar ; both which demonſtrate the nature 
of the acid and the abſurdity of ſuch rig hy nat. 25 
28 ſuck fol with theſe. waters, which is fr 
9 201. 29. Sope will. not diſſolve 3 ; 


and being added in a ſtate of ſolution, it is iminedi- 
ately curdled and decompoſed ; 


ſorthat the acid in the - 
water and the alcali in the ſope unite and conſtitute 


vitriolate tartar ; while the oil ' or far ar of th * 


Aken 5 251. 28. 5252. 
Me 
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parates. Hence, the nature of the water, and the 
abſurdity of giving ſope, and fopy medicines with 
them, muſt evidently appear. How then can theſe 
— deemed ſaponaceous, by Doctor Oliver and 
8 202, 30. To this doctrine of acids in theſe wa- 
ters, the trite experiment with firup of violets, ge- 
nerally uſed to prove the exiſtence of an alcali in the 
water; may ſeem to be repugnant. It muſt be con- 
feſſed, that a tea ſpoonful of this ſirup, of à good 
color, gives a ſea green, upon mixture with the wa- 
ter, and that this color improves by degrees, till, in 
about eight hours, or ſooner, it appears of a beautiful, 
bright graſs green. Py OT e * 
§ 203. 31. It works the ſame changes, but more 
flowly in the water cold corked. to Bot 
| F 204. 32. The ſame, ſtill lower, in the cold open, 
And, * | | , | 
S8 205. 33. It cauſes no change upon mixture, or 
for fome time after, in the water, as it is brought to 
London ; but, in fome hours, ſhews a pale ſea green, 
which does not improve in many more. N 
§ 206. In theſe, the acid is not developed enough, 
not enough diſengaged from the terrene bodies, it 
holds diſſolved in the water, to attack the ſirup and 
change it to a red. But, the green color induced ix, 
by no means, to be attributed to that, to which it is 
commonly imputed, an alcali ; ſince, that appears 
upon none other trial to be contained in the water; 
and fince every ſolution of iron in an acid, and even 
that of a certain abſorbent earth in the vitriolic acid, 
alum, in which an acid is always planely predominant; 
cauſe the like changes in ſirup of violets. In confirma- 
tion of this, 28 
9 20. 34. All the fimple, as well, as fermented 
able acids mix without working any commotion, 
or other ſenſible change in the water, in any ſtate, hot 
or cold. | 


§ 208, 


ö 
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5 208. 35. Deſtilled vinegar, cauſes no change of 
color or other alteration in itt. 
$209. 36. The mineral acids, except in a concen- 
trated ſtate, or when the vitriolic is added in ſuch 
quantity, as to excite more heat; mix without any 
ſerving or reſtoring their pellucidity, with the waters, 
D - 0 00213.59 37 rare (19 Treg ey ® tft 

$ 210. Which certainly could not be the caſe, had 
there been any thing alcaline contained in the water; 
the contrary of which, other experiments. coincide in 

ing. Let us now ſee what appearances are exhi- 

lied by metallic ſolutions. N 47 

$ 211. 37. The ſolution of corroſive ſublimate, to 


* 


twenty four drops, cauſes no perceptible change, for 


a conſiderable time. Viewed after ſtanding eight 
hours, ſome ſlight milkineſs is diſcovered, without 
any viſible precipitation; and the ſurface is covered 
over with a muddy pellicule of all colors.” 
$ 212. 38. The ſame produces the like effects in 
the two other waters, as well as in this; hot, cold 
corked, cold open, and as it arrives in London. 
$213. Had there been, 1. Sulphur in any form 
united with the water, or 2. Much of the oily ſub- 
ſtance, common to moſt waters, which ſome of our 
new analyſers look upon, as the ſulphureous principle, 
or one of the principles of ſulphur ; though every ac- 
curate chemiſt conſiders this, as a compound, not a 
ſimple body, or a principle; had the water been charged 
with either of theſe, a conſiderable milkineſs with both, 
and a precipitation would have enſued. In like man- 
ner, had it contained an alcali, either, 3. fixed, or, 
4. volatile, a milkineſs and precipitation muſt have 
been cauſed, darker with the 3. whiter with the 4. 
But, there is none appearance of the 1. 3. or 4. by this 
or any other experitent to me known; and therefore, 
I muſt impute to the 2. of whoſe exiſtence we ſhall ſee 


experiment. Dy 


ſome proof in the ſequel, the changes wrought in this 5 


1 
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that this ſalution gives an orange colored 


lets, which he aſſerts to be an alcali. Now, neither 
à fixed nor a volatile, mineral alcali, in the propor- 
tion, in which theſe waters appear impregnated, 
cuuſe an 
in a ſolution of quickſilver in the acid of nitre. But, 
as they do not exiſt, a precipitate of the color men- 
tioned muſt be formed by the real, not imaginary, 
contents of the water. Theſe are, 1. iron, 2. an ab- 
-forbent earth, 3. ſome ſea ſalt, and a priſmatic, bitter 
ſalt; 4. a portion of the oily matter; all, with the 
g. the univerſal acid, diſſolved and united with the 
water. The 1. and 4 are in too ſmall quantities, to 
| have any ſenſible effect in this decompoſition; an uni- 
on of the a. and 5. cauſe this yellow colored precipi- 


9214. 39. The ſolution of quickſilver, eight drops, 
at each, a bright, milky doud, growing ludden]y 
Pac. precipitating and changing to à pale yellow, i; 
eccaſioned. I the mixtute be permitted to tand wich. 
wut ſtirring; there is an heavier precipitate, of che co. 
lor of tuipcth mineral formed at the bottom, with 2 
white and: lighter one over it 5 if it be agitated quickly 
after, or upon mixture, it becomes and continbes all 
ver equally: white. If ſtirred, after ſtanding half a2 
minute, it will keep it's yellowneſs, 
S215. 40. The ſame in the water cold corked, 
-and- cold open, as well as in the condition, in which 
it is uſually brought to Landon, produces ſimilar ef. 
- 1 $226. 4x. The waters of the Hot and Croſs baths, 
treated in the like manner, exbibit the like appear- 
rien ene | . | 

'$ 217. A late analyſer of the Bath waters, tells us, 
prec 


in them. It red to me in a different light, 
I am the more apt to think, he committed an over- 


fight in this, becauſe, he attributes the color and pre- 


cpitation to a wrong cauſe. He ſays, it is owing to 


che fame cauſe of the greenneſs with the Grup of vio- 


can 
colored, nor a yellow precipitate 


tation, as that acid ſaturated with * alſo 
11 5 does; 


erer ani wan 2 oe Ent 4 
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| I take to be the true 


ſent to London; each * 
the preceding, 1 the purple 00 the precipitate. 


\d end wusste n 


des; And che "oeedlions the white pre 
ee alſo * che whole 


N idieious will eaſily conceive, and the curious tn 
Teiſure, 1 3 bg hot convitced by other . 


Sig experiments. 
3 418, Ny Te th er every RY ot ho 
about t 8 cauſes n  blewiſh White 632 br * 
ſoon 6 hs, ape ar and preci are odenly 
in grutmes. Lau, the Gregs Ition and coa- 
gulation, is ba. more effectuall ly pert — 51 The ſedl- 
ent, as well as the NN r: 
for a long time, white; 4 in ſome eig ts 


viewed, it ſhews {omewhat of a purple hue ; * 

f eve culatly, or from aboye ene 
3. This ſolu on cauſes the like changes, 1 

I * 12 50d corked; 2. cold open; and 3. In that 

ing ſomewfat ike than 


Eq TY The ſame ſolution produces like effeQts 
fo other waters, in all theſe tnariners.  _ 
WT 221. This, ſome of our new analyſers make bi lack 


| lace, white in another, in the fame difſertation, 
by as it is thought to ſuit theit different purpoſes b 


And that without ngen ga. juſt cauſe for either; 


our idea of ſalts, the various bodies, that have a ſtrohg. 


tr affiity to ſilver, or to the nitrous acid, than e 


filver or the nitrous acid have to Arch w another, have 
been. ſhewn. Any of theſe interpoſed in ſuch à fotu- 


tion, muſt Addons ſe it. Het then, is a double 


ne z the univerſal acid, and ſea falt ; each of theft 
eaufes à precipitation of the ilvet ; theſe acids having 
a, e attraction with the once diſſolved met 

2 e ; Which is colorleſs or colored, accgr 5 
a theſe acids are pure, or carry with them nad 

other earth, or the inflatrimable” ptineipte: Bur, 
there is none of this laſt, in the form of a princi a 


firſt ſolvent, and forming with it a king bf 
ſo no color is ſhewn 1 firſt mixture 7 this ſo- 
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_ Jution with the Bath water. Of this the next ſucceq. 
ing experiment gives ſome further, in mine apprehen. 
hon, inconteſfible. proof. ITS. 
\ . ... þ 222. 45» The ſolution of lead. ever drop, as far az 
ten or twelve, cauſes the moſt perfecthy bright, 'white 
clouds, which ſoon grow opac and fublide. © Th le 
than eight hours, the ſides, and bottom of the glaſs 
are covered over with a lovely, white magiſtery, 
5 223. 46. The ſame ſolution cauſes the like clouds 
and precipitation in the water, cold corked, cold open, 
err Loon. EET 
98 224. 47. It produces the like effects in each of 
the other waters. e eee, bee e 
$ 225. The ſame cauſes, that produce the ef. 
fects mentioned with the ſolution of filver, concur in 
'theſe, wrought by ſea ſalt or it's acid, and the uni- 
verſal acid. Had there been ſulphur in any form dif- 
ſolved here, or any portion of the truly ſulphureous, 
the inflammable principle, or phlogiſton, mixed with 
the- water, the aprentice of Oy apothecary, that 
knows and attends his proper buſineſs, mult be able 
to tell, that not white, but the reverſe, muddy, yel- 
low, or dark brown, or black clouds muſt be the con- 
Tequence of the mixture; as we find it in ſolutions of 
orpiment in water, with quicklime, to make the ſym- 
pathetic ink, as it is called; in ſolutions of ſulphur Þ 
in volatile alcalies, as by means of Gabel rhef ſalt 
ammoniac by deſtillation, in making Horrman's vo- 
latile tincture of ſulphur; or, by decoction in water, 
with quicklime, or a fixed alcali; or a ſolution of liver 
of ſulphur in water: Any of theſe turn a ſolution of 
lead, in any vegetable acid, according to the (Da 
and degree of ſaturation, yellow, rediſh, or of a dar 
brown or black; as has been already obſerved in the 
| Waters of Aken“; which, whileſt they are able to tar- 
= riſk; filyer yellow, by the means of the phlogiſton, 
| mith Which they are charged, as they always are at the 
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derer; they never fall of cauliig tauddy browhrelhuds 
bo dh red 1 ſatne cok > doing hy ſolution of 
kad; but, when by any means deprived of cs phlb- 
gr, they cauſe" ouch feel hie clouds and Prec. 
pitation,, as Bath Waters are foufd to do. Wkence, 
ve may, I think, with poſitive affurance, ' conchide, 
that there is no ſulphur, nor phlogiſton, in Bath'wa- 
ters; whatever men, unacquainted with the principles 
of chemiſtry and nature, ignorant of the proper 'expe- 
rimehts, or who might have thought themſelves inte- 
reſted in — the truth, 6 7 have heretofore, 
po do, or hereafter ſhall, ſet forth to the contrary. 
9 226. But, that it may not be ſuſpected, int a 
matter of this moment, that any material evidence 
ſhould be omitted; let us purſue dur enquiries to the 
utmoſt, and call every experiment to our aid, that 
tends to illuſtrate this important matter; though thoſe 
that have already been offered, be more than ſuffi- 
ent: ei : lese e 

9 227. 48. A ſolution of green vitriol, in deſtilled 
water, is ſoon decompoſed by being dropped into this 
water; it firſt cauſes milky clouds, with a pale yellow- 
iſh hue; which ſubſide in the form of an ochrous pre- 
 cipitafe; FF + * ; mY 1 2 n 3 
5 228. 49, The like effects are produced” as well, 
but not quite ſo readily, in the water cold corked, 
cold open, and as it arrives at London; as alſo in the 
two otner waters. n as & nw 

$ 229. 50. A ſolution of blew vitriol is, in like 
manner, though not ſo effectually, decompoſed 2 At 
dropping, to about the number of twenty, a kind gf 
opal color is produced; the mixture ſoon after give 
a pale, verdigriſe colored precipitate ; the ſuperna- 
tant liquor retaning ſomewhar'of a ſky blew,” 

$ 230. 51. The ſame appearances and effects are 
produced upon dropping this ſolution into the waper 
cold corked, cold open, and as it arrives in London; 
as well as in the two other waters, treated jn the ſame 


manner, | | 
"Ir X 2 $ 237. 
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_ ciflolving, it is coagulated, and is decompoſed 
| being added, eren in a ate f ſohution, 20 any of the 
Vaters, in any ſtate; mentioned. But, 

233. 52. Powerful, asthe acid, by moſt of thek 
riments Mp APPGaTR þ it is too mild, or not developed 
2 ter the color of the juice of taurnſal*. 
Te * is highthened and extracted by alcalies; but 
red by acids. Fa has ca been obſerved, 
- abat ken water:r 
* So _ + 


a by mixtures ; 


ns thereby geld w 


: ; "oy iv is fit to e a caution agginſt another a 
introduced by one of our new analyſers of Bath waters; who, 
© inſtead of Tournſol, which is the Heliotropium tricoccum, of Cas- 

* Fa& Bavnixe, direds the ufc of a quite different plant, the ſun- 
flower, which is the Helenjum Todicum maximum of the ſame au- 


. thor ; Which agrees neither in kind, form, nor quality, wirh dhe 
former. 
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ofthe eue War zus of. rn. gog 
vored from them to account; for the feyexal .changes- 
vrought, the ingredients they indicate, in che 
waters. © We now come to put it to other deſtaʒ h,ỹ 
as are done by fires} to ſeparate the volatil and: fixed, 
the fluid from the ſolid contents}; --: |; SLITSIOV & io 
9235. 63. 1 put two quants.of the King s back 
water, newly; drawn from the pump, into a glaſs. body 
of a convenient ſiae; placed it in a ſand furnace da- 
red 1 rr luted the junctures, alb as 
eipeditiouſiy as poſſibleʒ and then gaye the degitts of 
fre neteſſary for deſtillation Whereupon, de y drops 
appeared in the upper part of the body, and in the 
bead. Phele triekled down into the recipient. - Ay 
ſoon as two": or three. drachms had deſtilleds I teolg 
it out, and examined it. Fhis agreed in all ſenſible 
2 with- common deſtilled- water; nor was it 
id to differ ſenſibly, in any quality, fromi it. Nor 
did tius firſt deſtilation differ ſenſibiy from what the 
deſtillatꝭon protracted gave The remaningi liquor de- 
poſited muck earth. | | 16 DU zit. 71409 9. £5 
98 236. 11546 The like experiments made-upbn; each 
of the other waters, gave preciſely the ſame produce; 
9 237. This may at firſt ſight ſeem ap argument 
againſt the poſitiom of a volatile acid in theſe waters 
But, when it is conſidered, that this acid is extremely 
ſubtil, and · bet in a very ſmall proportion in the water; 
and that from this ſmall quantity of the Water, lietle at 
beſt could be expected, and that that little can not ſo 
effectually be collected in: deſtillation, as 50 ſuffer no 
waſte, no loſs by'tranſpiring the junctures, eyen before 
any of the water can deſtibs : and that if any ſhould re- 
mane and deſtil with the water, it muſt be as imper- 
ceptible, ad that portion oh the univerſal acid, that is | 
mixed in the air, and in} every water; the [ſeeming 
contradiction may be 2 wer ons : Pu repered: this 
experiment, placing / ſome flips of turnſol-dyed paper 
in the juntires. - This anſwered much as:arAkeny7 it 
was ſlightly ſpotted red ; which puts the exiſtence of this 
acid quite out of doubt: Bur, could the vapors of theſe 
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waters be collected from their ſources; ' as. they are prov 
lied by che thermal heat, by the fate apparatus, aß 
uſed at Aken * in the vapor baths, I make no doubt; 
our bath waters would give no leſs proof, than theſo 
of a volatile acid in the vapor. But, til“ our baths are 
improved, as J propoſe, or otherwiſe reduced to ſome 
regularity, we muſt want this proof, as well as many 
benefits, that might from ſuch improvements accrue. 
8238. 55. A gallon of the freſh-drawn water of 
the King's bath, being committed to an open glaſs, 
placed in ſand, was, by a flow-heat, evaporated to a 
; fs.” In which; the following were obſervable ; 
7. Nothing ſenſible to the ſmell eſcaped from the be- 
ginning to the end of the operation. 2. As the humi- 
dity begins ſenſibly to exhale, a terrene pellicule ap- 
pears upon the ſurface of the liquor; as this pellicule 
increaſes in thickneſs and weight, as the water dimi- 
niſhes; it breaks by it's on weight, and falls to the 
bottom; but, is ſoon ſucceded by another; of which, 
there continues this kind of ſucceſſion, till all the hu- 
midity is exhaled. 3. The glaſs is coated with this like 
terrene ſubſtance, from the circle, whieh the upper ſur · 
face of the water at firſt filling deſcribes, to near the bot- 
tom; where the cruſt is covered with ſeveral ſmall, ſaline 
ſpiculae, whoſe cryſtals reſemble thoſe of Glauber' s ſalt. 
4. When the humidity is abſumed to about one ſix- 
teenth, the then remaning liquor appears ſomewhat 
colored, to about the pitch of Rheniſ or French 
white wine. This highthens, as the liquor diminiſhes; 


and being at length totally exhaled, leaves a circle 
of an oily appearance and darker color, than any 
other part of the e, This reſidbum, thus ex- 
acl "dried; and 


off, and paragon 1 — 
weighed two — fourteen Been 
— of this experiment, I found chi proporin 
ſome — — cauſe, — ſometimes, to 
ee der leſs, reren or four 
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ide ſeveral Warns of Batu,” Sit 

granes more; I therefore, look, upon this as the quan, 

in a china cup in ſand, often repeted, gave ſeventeen 
r e e e das 
62 39 56. A gallon of the Hot bath water treated 
in the hike, manner, 1n the ſame apparatus, yields pre- 
ciſely. the fame appearances and the like product with 
the king's bath, $ 238. 55. Let it has often yielded 
2 grane or a, grane and half leſs in the pint. 
9 240. 57+ A gallon of the Croſs-bath-water put 
to the ſame. trial, exhibits the appearances and pro- 
ducts exactly ſimilar, as to the firs ; but more by 
eight granes than the King's bath. © 
9 241. Hence, we ſee, 1. That nothing of the fe- 
tid phlogiſtic matter ſtrikes the ſenſes. in the vapor of 
this water, upon an heat increaſed aboye the thermal; 
2. That, the oily ſubſtance, which ſome would palm 
upon the world for ſulphur, is no more than is found 
in moſt common waters. 3. That the ſolid contents 
of King's-bath water are about ſeventeen, granes in 3 
pint, wine meaſure, or upon the ſtricteſt calculation, 


>» IG 


1 
1 


upon the above medium, ſixteen granes and threg 
quarters in a pint; 4. That the ſolid contents of the: - 
hot bath are about ſixteen granes to the pint; anc 
5. Thoſe of the Croſs- bath about cighteen or ſeven» 
teen granes and three quarters to the pint. Wha then, 
can Fifcienely admire the extreme exactneſs, the 
ſtrict accuracy of thoſe moſt cautious practicioners, 
who With critical nicety diſtinguiſh, theſe waters the 
one from the other, and carefully confine Tho 


even of robuſt frames, to ſome, few qunces à day 6 
that, that they look upon as the weakeſt tmpregnatian 2 
One comfortable aſſurance, the public has in this ins 
ſtance, which it is much to be wiſhed, might be extetich | 
ed to the other therapeutic parts of practice; and that - 
is, that though ſuch. practicioners miy let their patients. 
ce, kee they can.never ke ae ts KY 
them, —with Bath water. Let us now examine thei 
ſolid contents, and ſee 5 they are, and whether 0 
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ter and the other 


experiments made thereupon.” * 


$ 242. 58. As in outward appearances, ſo in taſte, | 


the ſolid contents, by evaporation thus obtained from 
each of theſe waters, agree :. 1. yin are m te 
a pale aſh color; partly of a TE oa 
conſiſtency ; partly made up 
Dae taken together, with bus ie Be 8 
om the terrene parts, which 244 ; 
making the leſt 251 or * . u 2 
tongue. n repetin e „ 
ters at London, in Ro rats ons, very flowhy, i = 
2 ſand heat, I obſerved the refiduum, more white and 
more of a ſaline. appearance, than I had before ſeen, I 
thence a ed it more faline, as it ſeemed all 
over made up of ſmall, ſhining ſpiculae or little bright 
needles. But, upon cloſer examination, I found they 
were onely cryſtals of ſelenite; for, they were infoly- 
ble in water ; nor lofſed their 'form by boiling in it, 
or even by calcination. Theſe had preciſely the ſame 
taſte as thoſe obtained at Bath before. 2. Each cauſes 
an ebullition with all acids, the mineral more eſpeci- 
ally; 3. With che oil of vitriol, each produces a ſmart 
cali and efferveſcence, with white, acid fumes, 
with thoſe of ſea ſalt; 4. Thrown upon an 
el on or coal, they fume ſlightly, without any 
ble flame or acid vapor, without ſcintillating, ful- 
Ferre, or crepitating. What muſt have been the caſe, 
the notions of GuipoTT and his follawers, of 


folphur and modern nitre in this reſiduum, been true 
is 18 712 obvious to thoſe, who know the compoſition 


ects of gun wder. = his maſs, muſt then have 
deen as combuſtb e, as, falt 5 8 


and brimſtone mix- 
rate and fume, upon 
of, 11 Nin 


upon 
80 giited, iron, or "Ring it in 1 7 e it m 1 55 


de ſuch as over turn or confirm our theory of the wa. 


as wes a ey. Aa. uv. e . r r 


the Sever al Warzaz of. Barn, 0 
have taken fire, and gone or with.a loud ex 
fuch. as 18. produced b that com poſition of * 
brimſtone, and. fixed a lcatine TY welt known: "by. he 
| 55 of the fulrninaring w__ a 
243: 59... three granes and an RF of this 
um, the ſolick contents of "one quatt of ki 
bath water, powdered and infuſed in half an ounce c 
deſtilled water, and raiſed to a n ; the wa- 
ter then decanted: and filtrated whileſt hot, and new 
water added and digeſted, decanted, and filtrated 8 
defore; and this repeted to a third or fourth time, 
which che water was found to come off quite nid 
the inſoluble maſs in the filtrating paper, well. 
weighed thirteen . and an half; which, Ki A, 
looked upon as the proportion of terrene parts con, 
tained in the given quantity of this, water, 
F 244. 60. The geb. were ſlightly tinged of a A 
ſe, white, wine color; ing ſlowly evaporated ta 
ryneſs, ſhewed a yellowiſh, olly. circle; and left a 
white ſalt, weighing nineteen granes and about a quar- 
ter, ſome being neceſſaril y waſted; this is. the: pro- 
rtion of ſaline parts in a quart of king's bath water, 
N be ſuppoſed to be about twenty granes. | 
F 245. 61. Thirty two granes of the reſiduum, 
being the ſolid contents of a quart of Hot bath water, 
treated in the fame manners, a 5. 242. pn F 243- 59. 
give about twelye granes. of. terrene and about twenty 
granes of ſaline parts. 
wes 46. 62. of WIEN and, an half of the 
| r being the ſolid contents. of a quart of Croſs 
bath water, treated in the ſame. 25 75 a8. 5. 242. 58. 


9.243. 50. give. 58 ſixteen granes of. . and 
| nineteen granes and an half of 7 


247. 63. The earth left in the filtrating pa of 
1. 175 cauſes Fn an with-all tg ; l. a 
yery ſmall portion diffolyes, 1 in them and blunts their 
ey ; . 2. but, the far greater part rrmanes untouch- 
ed, and appears in the diltinet 7 form before- 
meters 2.38. 3 242. 1 8. C ieee 
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in a wind furnace for twenty minutes, it becomes much 

whiter; more rough and abſorbent, with ſome ſlight ſenſe 
of lime-like acrimony; 4. Though before, it yielded 

nothing more in water; _ now, it gives the taſte and all 

the qualities, that line does to deſtilled water 


E ne doe d water ;' for the 
waſhing of it changes: firup of violets. green; cauſes 
none ebullition with acids, and is rendered milky by 
volatile and fixed alcahes. 5. Some portion of it is at. 
tracted by the magnet, which ſbews we pro of 


iron.” 6. In order-to_judg N RAY, f calcarious 
earth and diſtinguiſh it from the rhe ſelenite, I threw 
fax granes of the earth of each water into half a drachm 
of ſlareg foirit of falt, an ebullition aroſe; when the 
action of ſolution ceaſed, I added ſame drops more 
of the acid; finding no commotion, I diluted it far- 
ther, with diſtilled water, and could then diſtin&ly 
ſee the lamellated cryſtals of the ſelenite, which waſh: 
ed and dried, weighed three granes and an half. Hence, 
we fee a two-fold earth; the one ſelenitous, the other, 
two granes and a half of the calcarious earth was con- 
tained in the waſhings, which was eaſily diſcovered by 
e *. 
9248. The falt being in this proportion, 59. in 
too fmall a quantity to examine, I waſhed a fufficient 
uantity of the reſiduum to give me ſome drachms of 
the falt; 1.T evaporated theſe filtrated waſhings to a 
pellicule, and fet them at reſt to cool and cryſtalliſe. 
In about twenty four hours, I viewed the liquor and 
found it partly ſhot into fair, ſmall cryſtalline priſms, 
that might at firft ſight be very well taken for titre; 
2. I poured off the nhon- cryſtalliſed liquor, which way 
now, of a higher color; evaporated it again, to a pel: 
licule, and ſet it again to cryſtallife : It gave fome cry- | 
ſtals of the fame form with the preceding, but much 
ſmaller, and deformed with ſome finall cubigal cry; 
fas of fea fat. z The liquor keen of ere 
ſtill higher colored; evaporated” as before, it ſhewe 
a thicker pellicuſe, which felt ſoon to the bottom 
and remaned there undiſſolred! By this, I faw , wy 
mM chiefly 


\- :3he ſeveral Warzxs of Burn, "215 


chiefly ſea falt,' 1 ſet it by to cryſtalliſe; but, had 
little or no cryſtals: of any other kind, than ſea ſalt. 
4.1 then evaporated the whole to a dryneſs, and 
ſound it was moſtly, if not entirely, ſea ſaſt; but not 
perfectly white; having a little of the oily matter to 
diſcolor it. But, not bittern enough to make it grow 
very moiſt in the ai. ich 

$ 249. As well as the firſt or priſmatic ſalt may be 
ſeparated from the ſecond or cubical ſalt; for, I can 
not pretend to do it, with ſtrict exactneſs; the firſt, 
makes above one third of the whole. So that in nine- 
teen granes and an half, the proportion in a quart ot 
the King's bath water, there are about ſix granes and 
an half of the firſt to thirteen of the other, or there- 
8 230. 64. Neither the waſhing of this reſiduum, 
nor the ſolution of either of theſe ſalts, cauſe any com- 
motion with acids, nor any remarkable change in ſirup 
of violets. Hence, there is none alcali in bath water, 
none of the nitre of the antients, and, as we ſhall ſee 
preſently, none of that of the moderns, 

$ 251.65. 1. The figure of the cryſtals of the firſt 
ſalt are priſms, ſometimes of four equal ſides onely; 
ſometimes with one, two, or three of the angles as 
if it were ſmoothed off; ſo as to give them from four 
qual, to ſeven unequal; ſides; 2. It's taſte is cold 
and bitteriſn; 3. It has no ſmell; 4. In warm air, it 
crumbles into a white powder, which by ſolution may 
be brought again to a cryſtalline form; 5j. It works no 
change in ſirup of violets; 6. It cauſes no commotion 
with acids or alcalies; 7. Being diſſolved in pure wa- 
ter, volatile and fixed alcalies precipitate a light, white 
abſorbent earth from the ſolution; 8. The ſalt fuſes 
readily and runs very fluid; and 9. If any combuſti- 
ble body be thrown into it, or particules of the coal 
accidentally fall into it, while in fuſion; it does not 
fulgurate or flagrate, but unites with it and changes 
it's color to yellow-ar. brown, in proportion to t 
quanſity z whence, it gets a nauſeous putrid _— — 
| 2 ery 
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+hitter,, acrid, offenſive taſte; a ſolution of it is oy. 


lored alſo, and tinges ſilver, firſt yellow and, then 


black, and b on ag ſulphur is 
cke were of , ole fn Jake 


a 
in the dal of Epieca watery Gon. 2 
8.252. I have been the more minute * 


ular, becauſe many groſs and dangerous-errors 


been committed in this article; in as much as 
maſt writers and 1 have met with, 
not onely —— 2 „ but nitre aiſd, to theſe 
— — e one, as well as the other in 
the refiduum. It is plane, that this ſalt, while it has 
much of the appearance of nitre, wants it's principal, 
di ing characteriſtics. It indeed anſwets the 
character of LIsTER's Nitrum calcarium, which has 
not one property of the nitre of the antients or mo- 
derns ; being to all intents and purpoſes the ſame 
with this neuter ſalt of rm a natural bunter, 


rging | | nate. OF K 
; == ; "hoſe compoſition is an union of the vi- 


$ 253: Some ane r extractin 
ſulphur from the reſiduum of this and ſuch like 
ters; not knowing that ſulphur when actually diflolv- 
ed in water is — in the eva z the 
phlogiſton flying off, whileſt the acid unites with and 
ſaturates the alcaline ſalt, by whoſe means it was diſ- 
ſolved. In order to confirm chemical theory, by ex- 
periment, and to be able, from facts, to! contradict 
theſe inordinate lovers of brimſtone, that lodge this 
mineral, where | wiſe nature never placed it, nor art 
ever found it: and dend virtuca, er it | he 
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\ the ſeveral Warttrs of Barn. N 347 
$254 66. I had a mind to follow them in ſome 
their on experiments. I fluxed the reſiduum of Batt 
water with one fiveth part of fixed alcaline ſalt. They 
readily fuſed, and the mixture, 1, gave. an higher o- 
lor to water, than a greater proportion of the reſidu- 
um alane wauld have done. 2, The mals powdered, 
thrown into ſpirit of wine and gently digeſted, got an 
higher color, than the ſalt of tartar. alone; in that pro- 
rtion, or the reſiduum alone, could have given. 
This, ſome of our modern Analyſers leap at, as a proof 
of the ſulphureous impregnation of the Water. 
9 255. But, this comes from the oily ſubſtance in 
all waters, which readily unites with alcaline ſalts and 
highthens their colors and thoſe of their ſolutions. 
And, that it is no ſolution of ſulphur appears from 
this ; that acids cauſe neither ſtench nor precipitation 
in the above ſolution or tincture; which they muſt 
have done, had it contained ever ſo little ſulphur. 
256. 67. I went further in queſt of this imaginary 
ſulphur, and hit upon ſomething, that would have 
given a zealous brimſtone-monger great joy. To give 
ſuch ſame momentary pleaſure, but to fatisfy the ra- 
tional and impartial enquirer, I ſhall relate the flatter- 
ing proceſs : I took a ſmall clean crucible, weighed it, 
and noted the weight; this done, I put it into the 
wind furnace and gradually heated it, to perfect igni- 
tion. I then took it out of the furnace, and projected 
into it, one drachm of the reſiduum. Ihe moſt 
ſlightly converſant. iv Chemiſtry muſt ſee, what the 
_eanſequence of this experiment myſt have been, had 
the reſiduum contained the ingredients aſſerted by our 
analyſers: If it was compoſed of ſulphur and modern 
nitre, it muſt have flamed and flagrated, as ſoon as the 
crucible became red hot; if of ſulphur. and the nitre 
of the antients; it muſt have fuſed and given a kind 
of liver of ſulphur; if antient or modern nitre, pulvis 
fulminans :; mark the reſult; It fumed a little, 
but did not ſenſibly flame; yet, it looked blew for 
a while; the fumes and vapor, that exhaled, Te 
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the noſe with ho a= burning brick; 1 
thing acid or erwiſe ſharp or nt. Seven | 
ble, being a placed 1 in the or png. again ign 
ta the highth ; hen the reſiduum began to fue a and 
bubble, and at ers run thoroughly liquid j ad then, 
eeaſed bubbling and ſeemed to fix. I then took'ir 
out of the fire, and letting it ſtand to cool a little, 
weighed it. I found it had loſſed about ten granes, 
2 was now hard and ſolid, but broke lamellated. N 
was hard to diffolve. I broke it ſmall, poured 
water upon it in a little earthen pan, and gave it a it 
ing heat. This water was hy he colored than the 
waſhings of the reſiduum, by very great odds; yea 
more, it ſmelled and taſted 1 it olution of ſulphur; 
tinged and tarniſhed ſilver, and gave a muddy brown 
precipitate with a ſolution of ſugar of lead. The ad- 
vocates for brimſtone will here triumph ; whileſt the 
Judicious ſee by what accident this was produced : It 
aroſe from ſome ſparks of the coal; which, falling into 
the flowing neuter ſalt, generated fulphur with it. To 
be quite ſure of this, | repeted the proceſs, and being 
more attentive, ſaw the particles of coal, as they ne- 
ceſſarily muſt, fall into the open crucible. This tends 
ſomewhat fo leſſen the weight of the experiment with 
the reſiduum and ſalt of tartar, 8. 254. 66. For, the 
coal, in both cafes, might have given the phlogiſton, 
which was ſo inconſiderable in quantity before, as to 
be by none experiment perceptible. To obviate this 
confuſion, and put the matter out of all doubt, 
8 237. 66. I took the like quantity of the ſame reſi- 
duum; put it into a clean crucible, adapted a cover. and 
luted it on cloſely with loam; then, placed it in the fame 
furnace, covered itover with coals, and kept it in a fuſing 
heat ten minutes longer than either of the others. Then 
I took it out, and when cooled, broke it. 1. 1 found it 
a ſolid heavy maſs like the others; 2. J diſſolved it 
like them in pure water, in which J found them not fo 
ſoluble, as the = receding, and that it yielded no de- 
gree of color, ſmell or taſte * thoſe: 3. It we 
ale 
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affect ſilyer ſenſibly; nor, 4. Did ĩt co 
(are of the fchunon of lead, 25 thöfe di c n de 


tate — 


ceptible degree. Whence, I Judge it will be no pre- 
ſumption to conclude, that as no ſulphur, none in- 


flammable pr N frany, experiment /in the 


is there none of that 
mineral or ry wry to dd ound in it's reſiduum, up- 
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gs of a candid view of this analyſis, I 1 
the judicious will be able to con- 

ceive a rational — of theſe long · famed, though yet Il 
| unknown, waters. But, in order to bring them as B 
| diſtinctly to the point of view, as may be; it will not Il }; 
| | be an unpardonable prolixity, to recapitulate briefly , 

hk what has been demonſtrated and obſerved in the courſe I. 
| 
| 


— — 
: 


of theſe analytical examinations. d 
$ 259. 1. Let it be obſerved, — water appears it 
void of the chief active principl es aſcribed to it by fr 
Doctors Jon DEN , GuipoTT®, and their follow- 
"2 ers; bitumen, ſulphur, nitre, and a fixed alcali. 

1 Every enquiry, every experiment, * been made to 
4  _ UMluftrate thoſe ingredients, and by no trial made by 
=_ any man whatſoever, even by thoſe, who contend for 
—_ the water's being impregnated with theſe bodies, be- 
| fore me, nor by any experiment, by me ſince made, 

does ſulphur in any form, nor any veſtige of the in- 


| | A Diſcourſe of natural Baths, &c. by Epwary Jox px, Dr. in 
= ys Verben _ ee by Tuouas Gu bor r, M. B. 1669. 
rm1s Bri Co 
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e ptinciple, except in Pau ter, com 
mon to aH. Water, appeœar; and by, h..leſs..do. they 
diſcover bitumen. So that not onely by, mine experi- 
ment, but even by their own, theſe Wee authors are 
all 'l confuteds But, our new analyſer has found. out an 
happy 7 ng for himſelf and his aſſoclates: Ac 
cording to him, they dos or — do not, contain ſul · 
phur. In the ſenſe ;of the. word, as it,,ig univerſally 
par. 0 by. naturaliſts and eee he is ac 
to conf, 25 they are not reerentet Ar ſulphur, 
But, according to a new acceptation of the, word, in- 
vented, , I preſume, ſince I firſt demonſtrated Bath 
vaters void of ſulphur, they are poſitively ſulphy- 
reous | That is, they contain an unctuous or oily mat · 
ter, which he would have to. ler and be 
comprehended under the word, ſulphur. 

260, But, i this diy matter be fülphur, 
and every water, that contains it, ſulphureous, it | 
would be kind of this moſt learned. gentleman, it 
would become his function, to point out a” Water in 
25 quite void of 1 9 one, 3 not, in 

his ſenſe, ſulphureous. I ſhould. think ſuch a water 

a greater curioſity, than thoſe; of Bath or Aken: For, 
doubt, ſuch has never yet been found = earth,.nor 
dropped from the heavens, At leſt, J will anſwer for 
it, there is no water in or abour Bath 0 or Kan tree 
from this kind of ſulphur. 1 

F 263. As for nitre, no more of chis,/ chan, of 
ſulphur . is found in theſe waters, by wine mm 
ments, or even by thoſe, of them, thay aſſert it. If 
they mean the the nitre- of the. antients, which was 
the mineral alcali; the reverſe of it is found. if they 


mean modern nitre, or ſalt petre, as. Gviport does, 
5 fixed te and RY 


1155 dor 
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Doctor Ltsxzu; but, this bears no relatien to altion 
or modern nitre; being in fact, none other, than the vi. 
— or bitter, x 9 — common in A bur 
in 88, and w crever che univerſal kd and the ts 
fi Fo Riese found to unte; which conflinare « falt, 
like that of all our pur reing fprings 3: ich is analo- 
R, that called, after it's inventer, Gt Auf- . 
5262. If We enquire; upon W Principles, for 
the alcali, we ſhall find kN no eck 4 08: Al 
poſitively aſcribe it to dhe Waters, ahd ſome of the 
moſt celebrated practieioners, teckening as much upon 
this, as Wpen the ſulphr in the waters; call them fl. 


ponaceo 

than which, nothing appears more foregne to truth 
and common veafbn. The" analyſers, who make 
this a principal ingredient df theſe waters, have them- 
ſelves been made ſenſible ef theit errors; but, have 
not had the manhood to acknowledge it; abd declare 
honeſtly their conviction. One of theſe; rouſed by 
Marow's * denying the exiftence of af Heath, as the 
ſecond pro ＋ K* ahother's denying / that of ful- 
phyr'in the pra: is forced to e ent 
as his 70 7 1 ſucceffor bas fince been, to diſtorted de. 
finititions: For, while he ſill hardily afferts the water's 
containing ai alcaliſate or alealine falt; he ſubjoins, 
te under this notion, I take the liberty to underſtand 
common ſalt, or fal marine, confdnant to the proper 
notation of the word: For the ſalt of kalt, or glaſs- 
wort is marine, though uſed indifferentty by the N 
miſts for the fixed Ga. df any vegetables, by calcina- 
tion.” Eyery lover of trutk and phyſte, and of their 
faithful mitüſter and Inveſtigator, chemiſtry, will 
25 this a liberty too great to be conceded in ſuch 
gs and'important' matters; when it is conſidered, 
Bine PF pl al and every marine weed, as well 23 
ſome — 2 gie fore fea ft incineration ; 
yield another very different, an alca- 

r=) falt; "of: 
proof, 


"which, Bath water e 1 880 the left 


= Tra cited. 
$ 263. 


us and fulphureous,'or ſulphureo-ſapomceons ; 
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4263. But, however bad and ſhameful as this ſub- 
rfuge appears, a ſucceding analyſer has found a'falvo 
equal to it for the non-Exiſtence of ſulphur, bur in- 
ferior” to this for the non-exiſtence of an alxali, in 
theſe waters; for, not preſumitg to open againſt the 
cries of the multitude, as I muſt, from other circum- 
ſtances ſuppoſe, he peremptorily ſays, and Jays down 
ſome experiments to prove, that the water contains an 
ilcali: but, before he concludes, this illuſtribus ana- 
ſyſer is obliged to confeſs, that his alcali is none other, 
than an carth !— Hence, let the judicious and difpat- 


1 £ what regard thefe famed authors bore to 


truth, _ what degree of credit can be payed to 
r hon any os 
5 264. 2. Having thus plucked off the unbecom- 
ing, borrowed plumes of Bath, as the tinſel, with which 
yane idolaters decorate ſome lifeleſs maſs for a divi- 
nity z when their ſhallow conceptions can form none 
idea of the true God: Having thus removed ſuperflui- 
ties and impęrtinent appendages, as unnatural, as dif- 
figuring, as paint or patches to a fair, modeſt, vir- 
gin's face z let us now come to the naked truth, and 
view theſe ſalutary ſources in their native beauty. 


Let us pull down the altars erected to the unknown 
divinity, and ſhew the true one, with his own juſt and 


fit, not 54e and unbecoming, attributes. 

$ 2645. If I have not deceived myſelf, it muſt, 
from the preceding experiments and obſervations, 
appear, that the component parts of this medicated 
fluid are, 1. The univerſal ſolvent, water; which 
muſt be layed. dawn as the baſis of the fluid in every 
ſenſe, and whoſe exiſtence can admit of no diſpute. 


2, This water is, by a pyrite, impregnated with. the 
univerſal acid; partly, in a ſubtil, volatiliſed ftate ; 
off from the water; partly, in a more 


readily flying 1 
fixed ſtate, Randing not onely the native thermal, but 
additional artificial, heat. 3. This acid renders the 
water, without it inept, a 2 ſolvent for ſuch ſoluble, 


ſolid, bodies, as it. meets in it's paſſage; iron and 


Y 2 an 
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an abſorbent. earth. 4. For theſe purpoſes, It is not 


rendered leſs fit, by the imbibition of marine ſalt: 
5. From the union of whoſe baſis with a portion of 
the more fixed univerſal acid, the cryſtalline ſale, like 
that called GLavszr's, is produced. '  _ © 
8 266. As the principal materials for this compo. 
ſition, ſo the heat to effect it, are ſupplied by the py. 
rite, which is found in plenty all over the country, 
and of which the waters bring ample ſpecimens in the 
ſandlike depoſite, they make in the ciſterns, that 


cover their ſources. | 


$ 267. In eſtimating the virtues of an compoſi- 


tion, the component parts are firſt to be known and 


conſidered a part; but then, the qualities of the com- 
poſition are not to be deduced from detached indivi- 
duals, but from the one great whole, that reſults from 
the union of the particulars. wo 250 50 

$ 268. We find then, that every pint of King's 


bath water, for inſtance, contains, with the fluids, 


before obſerved, about ſixteen granes and three quar- 
ters of ſolid contents; of which, about one thirty- 
eighth part of a grane is iron; ſomewhat leſs than 


ſeven granes, earth; leſs than half of which is ab- 


ſorbent or calcarious earth, above half ſelenite; and 
about ten granes, a mixed ſalt; of which, near a third 
is native, vitriolate, or GLauBER'*s ſalt, the reſt ſea ſalt; 
all found united in a fluid, heated about twenty degrees 
above the blood of man, in an ordinary, healthful ſtate. 
How far the reſt recede from this may eaſily be cal- 
culated. n 1 

$ 269. Now, from a mixture of ſuch component 
parts, in ſuch proportions, in a vehicle ſo heated, what 


is to be rationally expected? Whoever would receive a 


rational anſwer to this queſtion, muſt turn back to what 
has been ſayed of the uſes of warm ſimple water *. As 


this is the great common ingredient, the baſis, which 
all the medicated waters hold in common with the 
. ſimple, it is in this, their principal concord is to be 


Part I. 5 371. $ 420, to 501. 9524. and following. | 


ſought 
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Ps 
«6.4 
. 
we, 


{ought and found.” Whatever warm water, : charged 2 


f nach theſe like ingredients can do, that, and that 
« aune is to be expected from Bath water. He muſt be 
wolved in clouds of ignorance, wrought up to a 
> BE creat pitch of enthuſiaſm, or actuated by the moſt 

2 mean, knaviſh craft, that goès any further. . 

7, ( 270. What then do the practical writers teſtify 

e I cf theſe waters ?—Hitherto, they have not been diſ- 

at Wl cioguiſhed, by any native or forregner, that I know ' 

of, from thoſe of Aken, or any other confeſſedly ſul- 

i- WJ phureous waters. And ſome body, who gives us but 

d de initial letters of his name, in the year 1676, draws * 

i- i: between the waters of Bath and thoſe of 

i- Aken; in which, he attempts to ſhew ſome relation in 


m I the etymology of the name of each; ſome ſimilarity » 
In the ſituation and buildings of the cities“; in the 
number and names of their baths ; the affinity and 
s, Wl cauſe of their impregnations; the commodities and 


r- Wl cntertainments of ; and ſets forth many ſuch like 
y- I circumſtances, with more poetical elegance, than phy- 
an I cal juſtice. 7 Of \ 
b- $271. Yet, from no better authority, that 1 can 
nd I diſcover, are all the qualities and virtues of the w 


rd of Aken attributed to thoſe of Bath. 35.0 
t; 5272. In order to judge aright in this matter, let 
es I the analyſis of Aken and Bath waters be but curſorily 
tc. WW compared; by which it muſt evidently appear in what 
u- they differ or agree. In Ps 
9273. 1. Theſe baths have evidently one common 
nt I baſis, fimple water; heated by fimilar means, an ig- 
at WW mted and decompoſing pyrite, with the volatile parts 
a of which, the one is impregnated, by the water's 
at I running over the heated pyrite, without coming into 
As IN contact with it; whileſt the other, by running at the 
ch bottom or lower part of, or through the like pyrite, 
he I poſſibly leſs ſulphureous, or being delivered at a 
. N. 1 | £43 a 


* Bathon.” et Aquiſgr.. Thermar. Comparatio, variie adjunctis il- Wy 
, liſtrata, R. P. Epiſt. ad Rogerum Caſtlemaini comitem, 7 Kalend. 
ö l Aug. 1675. ann. { df ME 4 4 


Y 3 | greater De: 


; A. WISER 42 1 
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of the ! ken mereury 
in the thermometer to 1 36 * ; the pump of the King's 
— at Bath to 119, in the pump room; 120 in die 

$ 275. 2. They have an acid much ef the fame 


nature, more volatile in Aken, partly volatile, but 


moſtly fixed at Bath. 5 130. 150. 5 179, to 225, 

5 276. 3. Aken water depoſites a pale earthy mat- 
ter, which grows black in it's ſewers ©; Bath a yel- 
low martial or ochrous earth. 5 88. 1. 107. 

9 277. 4. A phlogiſton or ſubtil inflammable prin- 
ciple, paſſing generally with vulgar obſervers, and 
pretending analyſers of waters, for ſulphur, when it is 
in fact but one of it's conſtituent parts, is evident to 
the ſenſes, and proved by various demonſtrative expe 
riments in Aken © ; But, this can in no ſhape be ſhewn 
in Bath waters, by any experiment, that has yet oc- 
curred to the favorers of this opinion, more than to 
me; Whereas it's defects appears by many inconteſtable 
proofs, $ 87. 2. $ 138 to 145. § 218. $224. 
§ 224. § 225. § 238: , u dam we! 

$ 278. 5. The ſold contents of the Emperor's bath 
at Aken, are from thirty ſeven to fourty granes in a 
pint; of which, about an eleventh part is an abſorbent 
earth, with ſome ſelenite, the reſt a twefold ſalt, partly 
purely alcaline, and partly muriatic; whileſt the con- 
tents of the ſame quantity of King's bath water at Bath, 
are but about ſixteen granes and three quarters; of 
which, about one thirty eighth part of a grane is iron; 
ſomewhat leſs than ſeven granes earth, partly calcarious, 
and partly ſelenite; the reſt, being ten granes, confiſt- 
ing of about one third Glauber's ſalt, and two third 
Aken, Fizo. © Path, 5 92. 5. 96. 97. e Aken, 


| F. 183, 184, 185, 186. $ 20 Aken, 5 166, ke. 
Aken, F 185 to 191. and following, 5 296 to 223. Aken, 


1 


5327. 2. 5331, 336, 337, 338, 
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or ſulpha ro 8 236. 85. amd following. Liu 


5279. Now, not withſtanting the cieareſt diſparityy 


by ſome moſt unaccountable' inf uation, do all the 
writers and al the practicioners, I have'feen: or heared 
touch upon this matter, whether at Bath. ot-ellewhere?;! 
attribute the fame prope qualities and uſes of theſe 
waters, as che antes or moderns aſoribe to any of 
the moſt powerful nitrous ar ſulphurbous: or nitro: ſul- 
phureous waters to them known: For, to enplant 
and aſcertain the qual 

GvrpoTT, Who has fince his time ben juſtly looked 
upon, as the ehief of che writers upon this hend, har- 
dily quotes PIN TS, Ach οõοt.̃a, Baceits, FALLo- 
pus, K Aus, Baunixus, and others, and what- 


ever they Aube to ſulphureous or aitrous waters, he 


applies to thoſe: of Bath; when, by every juſt trial, 
even by his 6wn experiments, had he underſtood them 
he muſt have been (convinced, that they have no more 
relation to each other, ttian the liquor now uſed ar Bath 
to tinge ſilver yellow, bears analogy to the Bath water 3 
to which, the producing of that effect is, and has long 


$ 280, This hlkewiſe, to confirm has o- 


 pinions and practice, cites his contemporary, as well 


. Since I wrote this eſſay, 1 have bad the fatfafation to. find 


ſome illuſtrious exceptions to this afſertiod; which juſtice and trath 
' authoriſe, if not obkge, me to ſet forth; though 


I fear, it may of. 
fend the modeſty of the gentlemen, to be thus publicly mentioned; 
I mean the learned. and eminent phyſicians 


of London ; as alſo Doctor SUTHERLAND and my generogs, candid 


friend Doctor Bay u1ss of Bath ; to whom I believe I may venture 
to add, Doctor Daviss of the ſame; a gentleman, the loſs of 
whoſe acquaintance, I muſt lament ; becauſe he is repreſented 16 . 


me as a man of good ſenſe, learning, and ſcience,” and of mine 


inion, by a per k, to whoſe ; and pro 
bly, T 7.5 prof he tr ver þ 3 


7 J muſt, with the multitude, ever pay 
and reſpect. If I omit doing the like juſtice to others, it mult be 


imputed to ignorance, not deſign. 


T4 " as 


Uszs: of Arn Warze | Jar 
ſea alt; wichdüt any pobuf of an atcatine ſalt, or nizes: 


I. a lowing ; Doctor 
Taylor, who worthily fills the place of one of the phyficians to his 
Majeſty, Doctor WixTk1Nc Bam, well known by his works; Doctor 
WarTso0n, all of the Royal Society and Royal College of Phyſicians - 
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TuRNER, Joxzs,  JoORDEN;: VENNER; and others 0x 
who all agree in aſſerting, that, from eatlieſt anti- 
Quity, the waters of Bath were famous in external, 
a8 well as internal application. for ſpots, pimples, pu- 
ſtules, ſcald- heads, ſcabs, ſcales, tetters, bilious erup- 
tdns, and other cutaneous fonlneſſes 3: and even for 
ſtrumas and ſcrophulas, the various kinds of the evil; 
for the ſcurvy and leproſy, and for uleers and apo- 
ſtemations; as alſo for the firſt as well as: laſt ſtages of 
the venereal diſeaſe ; for gouts, contractionz, or rigi- 
1. the joints or . rheumarifms, pal - 
ſpaſtis or cramps; far tremors, apoplexies, epi- 
lepſies, lechargies, loſs of ſenſe and memory, — 25 
diments of ſpeech, coldneſs of the brain, and other 
diſorders of this claſs; likewiſe for defluxionms, rheums, 
or catarrhs, the mur, various kinds of hoarſeneſs, 
caughs, and other pulmonic diſordersꝰ; as our author 
adds, of the vapor, from the ſulphur it contains; 
as alſo for weakneſs and running of the eyes; for 
noiſe and running of the ears; for the ſtrangury, 
gravel. and ſtone; diabetes and teneſmus; for colics 
of various kinds; for different fluxes and the piles; 
for intermittent fevers; for tumours and indurations 
df the ſpleen ; for coldneſs, induration and obſtructions 
of the liver; for ſchirrus in general; for flatulency 
in the bowels ; for hypochondriac and hyfteric paſſi- 
ons; for ſterility, Ns from an hard and inflexible. 
rigid ſtate of the fibres of the womb, or from their re- 
laxation and coldneſs; for cold phlegmatic diſorders, 
ſuch as dropſies, anaſarcas, oedemas, and the chloro- 
ſis or virgin's diſeaſe. 


8 281. This moſt induſtrious and laborious writer, 
after ſpending ſome pains in endeavoring to acquit 
the waters of ſome ſuſpicions of evil effects to be ap- 
prehended from the bitumen and ſulphur attributed to 
chem; by ſnewing the nitre to predominate, though 
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not a particule of either can be ſhewn in them; pro- 
cedes to illuſtrate the virtues above mentioned in the 
waters, taking care to inform us, of two great events 
which he ſeems to have judged of conſequence — 
nough to deſerve a place in the recital of the virtues. 
of theſe waters; the one, a lambent flame, perhaps a 
glory, though not exceding the blaze of a farthing 
candle, playing about the ſacred perſon of Anxz, 
queen conſort of that illuſtrious monarch of Great Bri- 
tain, James the firſt, of bleſſed memory; taken from 
JoRDEN 3. the other, the happy arrival of her royal 
highneſs, Princeſs Anne, daughter of his moſt ſacred 
majeſty James the ſecond, monarch of Great Britain; 
whom he might have ſtiled, of moſt unfortunate me- 
mory; with the moſt illuſtrious hero, GBOROR Prince 
of Denmark, her royal conſort, at Bath, for the be- 
nefit of bathing, and drinking the waters; and this 
within the Doctor's own knowledge. How much this 
excedes the ſtile of a common jugler or rary-ſhew- 
man, who always takes care to tell, he had the honor 
of playing his pranks before the whole court ; let any 
y Judge. But, to procede. i347 they 

$ 282. This indefatigable man, laboring, with 
Herculean ftrength and Penelopean induſtry, againſt 
all the rules of phyſic and chemiſtry ; againſt a moſt 
heavy genius, and againſt common ſenſe; takes up a con- 
ſiderable part of his maſſive volume with recitals of cures, 
performed by the bathing and drinking of theſe waters, 
in an endleſs variety of the diſorders before recited, and 
ſome others : In which, he ſcrupulouſly ſets forth the 
name, ſurname, ſometimes the age, and now and then 
the genealogy of the patient; ſeldom forgetting to tell 
his country, his titule or profeſſion, and the place of 
his abode, ſo preciſely, as to the name of the ſtreet 
or lane, and the ſign in London, or any other city 
where he lived; without giving, what ſucceding prac- 
ticioners muſt have been moſt interefted in knowing; 
the ſigns, ſymptoms, or any other circumſtances, of 
the diſeaſe, than barely the name, which the doctor, 
or perhaps the patient, thought fit to give it, 


§ 282, 
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8 283. Every judicious perſon muſt lenew, that 
hiſtories of diſeaſes and their cures, muſt prove moſt 

egregiouſty conducive. to the 1 nt of the heal. 
ing art. But, unleſs the diagnoſtic figns and ſym- 
ptoms, with the other particulars of the euſes, be moſt: 
minutely, circumſtantially, layed down; unlefs their 
rife and progrefs, to the time of undergoing the cura - 
tive courſe, and the particular ſtate of the tralady at 
that time, be ſuccinctly related, and the courſe fairly 
ſer forth, to the utmoſt exactneſs; no man can pre 
to draw any certain inferences from millions of fuch 


fuperficially, uncertainly, and indeterminately related 


5284. The fame diſorder fometimes ariſes from diffe- 
rent cauſes; and therefore requires different treatment. 
GvuipoTr's Panacea might cure one patient, and kill 
another, in the fame diſorder. Yea, like other me- 
cicines, may prove proper and improper for the fame 
patient, in one and the fame diſtemper, at different 
times; from the endleſs viciſſitudes of circumſtances, 
to which the human frame is ſubject. The excellence 
of the phyſician, the difference berwixt him and the 
quack, appears in none inftance more clearly, than in 
making a juſt diſtinction in theſe points. Before this 
phyfician, whoſe works are compoſed of an indigeſ- 
ted maſs, a chaos of errors, or even the moft accurate, 
 padicious and faithful, can be intituled to any degree 

of credit in ſuch matters; the cafe of the patient, trac- 
ing it from the earlieſt origine in the anceſtors, not 


omitting any material circumſtance relating to it, 


ſhould be moſt minutely layed down, and then the me- 
thod of cure with no leſs exactneſs, not omitting any 
variations in doſes, times or manners of adminiſtring it, 
or a ſingle inſtance of it's good or bad ſueceſs. With- 
out this, we.can have no more certainty of being right 
in our judgements of the nature of the diſeaſes or their 
cures, than the overgrown head of the quacks, that 
reproach our age and thin the ſtate ; who, with more 
candor than ſenſe, declines examining the duped pa- 

tient, 


* 
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tient, dene ee be and even 
refuſes , to hear 


ſory recital of gr complaint at he moſt, and there- 
upon, gives one his ended ſecrets, in the ſame 
e SRy 19 | ſexes, of all ages and conſti- 


tutions, in all +£ 


know, more than they. 
2 fing the diſorder known, and. Bath water 


mügußenn quantities, or ſo altered with i 


ormed more by chance, than deſign, through 


the i judged rg geren of + ci mady of hp 


medicines, or, which. oftner happens, that th 


wrought by the ſtrength of nature, able, TD — 4 
her native powers, to overcome the diſorder and the 
helps, thrown in her way ; has 
been attributed to that, that bore the leſt ſhare in the 


mediciaal obſtacles, not 


ſ: 


C 
92885. If the former ſhould, the latter certainly can 


not, a of any doubt; becauſe, by Dr. Guiorr 


and his Ps precepts and 
of ſuch medicines are authoriſed, as have been already 


the nature of the water, if not totally to decompoſe it; 


to make it's effects uncertain, or to render it as inef- 
fectual as poſſible: Theſe are done by the mixture of 
le ſalts; fuch as. — and fixed 


mineral and vegetab 
and volatile alcalies, diuretic and purging medicines, 
and the endleſs catalogue re 
perplexed compoſitions, that ignorance, the parent 

nurſe of empiriciſm, can prompt: For the truth Os 
let the antient and modern, practical diſſertations 


this ſubject be viewed let he voluminous records 
the numerous apothecaries* ſhops at'Bath be * 


any further relation of the diſorder, .. 
than the bare name, ee ſufferer, or a cur- 


ſeaſons of the year. mdiſcruminately.., 
What aſſurance can we have, that either did or does 
deſcribed, the, diſhemper ? 


ed, as we have lived to ſee. it, either in ſuch 


incongruous 
drugs, chat it can produce no certain effect; we ſhall 
find ourſelves as far from the truth as ever; or, if we 
_ come at it, ſhould find, that the cure, which 


the uſe. 
made to appear in the experiments, greatly to alter 


ee. ec, — . a er rImEerY We 
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or the curious collections of the recipes of modern prac- 
ticioners, ſince Dr. Gurporr's time, hoarded up in 
families, for the good of themſelves and their poſte- 
rity, be turned over; or let their patron's pompous, 
ponderous work be looked into; where, it is never ſo 
much as hinted at, that theſe waters ſhould be uſed. 


without, what they are pleaſed to call, an appro- 
- priate courſe of medicines ;** though in general, they- 
de nothing leſs, than the diametrical reverſe of proper. 


"$ 286. But, ſhaking off the prejudices of i 


= af 


and enthuſiaſm, and getting clear of this confuſed em- | 


ms practice, which is eaſily and univerſally done, 


7 


8 287. Tv 


expoſing it ; let us ſee what, from ſound reaſoning, 


upon fair experiments, may be expected from Bath 
2, IIS. IE ne 
ould not be thought deſirous to diveſt 


theſe ſalutary ſources of their virtues, nor by any means 


to decry them: Vet was I pointed out at Bath to the 
populace as a man come to deſtroy the waters. So that 
I have learned, that I narrowly eſcaped the infolence, or 


worſe abuſe, of an inraged rabble.- Let the world judge, 


very of truths, in which mankind is ſo apparently in- 


tereſted? I wiſh I could increaſe and multiply their 
virtues, for the common good of mankind, and for 


the particular advantage of the onely country, in which 
I can enjoy the ineſtimable ſweets of liberty, the beſt 
gift of Heaven ; that ſum of mortal comforts; without 


which, I ſhould judge life but a liſtleſs burden. I onely 


mean to make them more thoroughly and univerſally 
beneficial, by explaning the 'principles, upon which 


alone they can act, and thereby ſhewing what they 


may, and what they may not effect. 


$ 288. This can beſt be done by a comparative ana- 
lyſis, ſuch as I have endeavored to give, and which, 


T hope, will be-found juſt, as far as it is completed in 
the preceding ſheets. Such as attend to this, till they 
10 O01 oma ane dre 23 JIS!007 5137 
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0 receive 


whence this danger? Whence this dread of the diſco- 
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receive better information, will not jud e of the effects 
of theſe yaters, from, what has been layed of others.” 
which are actually found, though not” commonly e. 
puted, quite different; nor determine the duales of 
thoſe by theſe. 1 

9289. Whatſoever dißercders may be relieved: by 
dilution with warm water, charged with a mineral ſpirit 
of the acid kind, with a more heavy acid of the vitri 
olic kind, and by their means, impregnated with a 
very ſmall portion of iron, a conſiderable quantity of 
blacbens earth, and ſelenite, with a little fea ſalt, and 
leſs Glauber's ſalt; I fay, whatever ſuch a compoſition, 
moſt exquiſitely performed by the inimitable chemiſtry ; 
of nature, 1 Bath water muſt, effect; but no 
more. 

$290. Whatever diſorders then, derive, their origine 
from an acrimony, not aceſcency, of the juices ; what- 
ever diſorders ſpring from an alcaleſcency of the * 
mors, ſuch as a redundance or preterntu acrimony of 
the bile, With putreſcency in the fluids or bowels; 
there, the feveriſh commotions being previouſly allay- 
ed, Bath waters will be found a ſovereign remedy. 
85 291. But wherever, if. ever, it has been found 
ſerviceable in oppoſite indications ; there, the effects 
muſt be attributed to the predominancy of the watery 
element, with the little pittance of iron, en! it con- 
tains. 

9292. Thus, for example, when Code or any 
of his ill · inſtructed followers, tells us, and by inſtances 
demonſtrates, that theſe waters cure that'uneaſy, ſenſa- 
tion, which is cauſed at the upper orifice of the ſtomach, 
called, from an imaginary ab <Qon of the heart, or vi- 
cinity to that bowel, cardialgia, in our language, the 
heart-burn, or heart- burning; he may be intituled to 
attention and credit; but, when he attempts to account 
tor the cauſe, and places it in acidity, and for the effect, 
and aſcribes to it an alcali, which is not to be found 
in the water, or to the ablorbent earth, which upon 


ie ed or otherwiſe ſaturating, the ede 
7 Acid, 


4 
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| acid, is * from the water, and then 265 it's 
natural part, but not otherwiſe; he is to be Hugh d at, 
and contemned, Firſt, for not diſtinguifting t the cauſes 
of the diſorder; ſecondly; för building upon; non-enti-- 
Th, 9 5 ; of whoſe exiſtence in the water, no ſort 
or can be offered; the reverſe bpon every 
en ſhewn ; thirdly, for imagining, that an ab- 
ſorbent earth, diflolved i in any liquor by the means of 
an acid, as it ruſt, and cati 5 N be, in Bath 
water, can produce any effect in any wiſe en to 
what it did before beladen; becauſe, the .very action 
of ſolution implies at leit ſatufation or ne Aon; 
if the acid ſhould not, as it is found i in this inttance to, 
predominate. = 
$ 293. If then, this abſorbent earth, thus diflolved, 
be, as it muſt be, when the acid does not redomi- 
nate, in a neuter ſtate it can not, as it might before 
ſolution, ablorb or blunt the acidi » Which cauſed 
this diſorder ;, and much leſs can the iquor, in which 
It is diflolved, and which is found ſurcharged with an 
acid, produce the aſſerted effect. How chen is this 
| paradox ſolved? This ſeeming contradiction * 
to ſenſe and truth? This it 1 confidering 
this, as well as other like (-nſtions” in oo 
ſtomach. and inteſtinal HAN are produced, as well 
by the ſuperabundance of alcalies, as acids; by the 
ernatural acrimony, or redundance of choler. For 
theſe, Bath waters are indeed found a ſpeedy and ef- 
fectual remedy, which they could not poſſibly be, but 
muſt be the reverſe, had the waters been biturninous, 
ſulphureous, or alcaline. But, they are, as they have 
been demonſtrated, ſubacid ; they muſt then, as they 
are found to do, dilute the choler, by the watery ele- 
ment; obtund it's acrimony, by the acid; and pro- 
mote it's expulſion by the ſalts, they contain. 
theſe beds ng theſe excellent waters will be found ro 
act in all the other caſes, wherein they have been fairly 
found to be beneficial. And it is moſt evident, from 
theſe conſiderations, that they could not really — 
| n 


5 
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dern found uſeful in their ſeveral inſtances; by this au- 
thor and his pupils layed down, had they contained 
the ingredients Which he and they ſuppoſe 
9 294: As then, the acrimony and redundance of 
choler tuft be effectually remedied by a diluting ſu- 
bacid courſe; it is eafy to concetve how and why Bath 
waters ſhould be found of ſuch efficacy, as is obſery- 
able, in the almoſt infinite variety of other diſcafes, 
that derive their origine from this ſource ;' or are evi- 
dently complicated and perplexed with an exceſs of this 
juice, whether in an healthful or in a vitiated ſtate. 

$ 295. Bath water, then, is to be confidered as a 
warm, ſubacid, chalybeate water, rendered deterfive 
and yore 2 5 7 neutral — * a muriatic 
ſalt. It differs our purging c es in noth ing 
more, than heat and the rtions, not the qualities, 
of their in f ects are 
to de rationally accounted for upon theſe principles, and 
upon none 25 Theſe alike curdle milk, 'and anfwer 
in ſome degree all the trials of Bath water. Here then, 
it may be proper to point out the errors of thoſe, who 
direct, in very emaciated and infirm habits, the taking 
milk mixed with theſe Waters, as it is recommended 
to be taken with certam waters by HorrMAN. No- 
thing ſurely, but a ſenfible defect in the gaſtric juice, 
can juſtify this practice; fince it is univerſally known 
and confeſſed, that Bath waters coagulate milk. 
Few weak ftomachs may be found able to digeſt ſuch 
a pang which, prudence therefore, forbids the 

er a TOSTEFYL 23:00 $0. 21% 2101 
17 296. In all choleric complaints, whether their ef- 
fects be felt in the firſt or ſecond paſſages, or upon the 
furface of the ſkin, in the variety of eruptions and 
foulnefſes, that come under the denomination of bili- 
ous z in the putrid and alcaleſcent ſtate of the juices, 
attending a long continuance of theſe-drforders ; or 
brought on by foul, luxurious feeding, upon putrifying 
animal food, with ſharp, hot ſauces, the modes of 
our wiſe and polite days; by confequent putrid fevers; 

5 | 


or 
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or by long voyages at fea, wherein men are general] 

forced to live upon ſalt and ſtale proviſions, unwhole, 
ſom beverage, and foul: air; in the rheumatic and 
other ſharp: pains in the bowels and limbs, attending 


| theſe complaints; in ſpaſms, palſies, .hypochondria: 


and hyſteric paſſions and other nervous diſorders arif. 
ing from this cauſe; Bath water muſt prove one of 
the beſt remedies within the compaſs of human know- 
ledge, as it. muſt dilute the humors, blunt and cor. 
rect their acrimony, reſiſt their putrefaction and pro- 
mote their expulſion by the proper emunctories; and, 
at the ſame time, tend to brace up the ſolids to the 
natural tone. . | A | 
$. 297. Hence, it is eaſy to conceive, in what a va- 
riety 1 caſes, Bath waters may be rationally and ſuc- 
ceſsfully adminiſtered. But, if we procede according 
to the received notions of the impregnation, and mo- 
dern modes of practice, we may take in the endleſs 
train of maladies, incident to the human race; as fit 
ſubjects to ſhew the ſanative efficacy of theſe waters; 
an abſurdity which every ſenſible man muſt avoid and 
85 298. When J point out in general terms, the diſ- 
orders in which the waters of Bath may prove ſervice- 
able; + would be underſtood to mean theſe , 
uſed after proper preparation, without complicating 
or altering —_— by the admixture of any fo- 
regne matter, whatſoever. ... And, when any man. car- 
ies it further and extols them as a panacaea, a fit cure 
for diſorders of oppoſite ſymptoms and ariſing from 
contrary..cauſes; if he means any thing, it muſt be 
by the different combinations of the waters with other 
medicines. He may then, as well take any other wa- 
ter for the baſis of his courſe, and compound it to 
his mind. Thus, ſome find good effects from taking 
various alcaline medicines or ſope with the waters. 
Vet, all theſe decompoſe the waters! To judge which 
produces the effect, we muſt learn which and in what 
proportion it predominates. But, if chere be a pr 


+ : IF CITE 45+ 
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muſt work the like effect, with any ſimple water, any. 


where, as well as at Bath, Let the ſope-mongers 
l ' . , w $0, 


hence learn not to counteract their boaſted agent. 
2099. It is certain, the operations and effects © 
moſt powerful remedies depend upon the proportions, 
and manners, in which they are given ; Thus, vomits. 


T x 


may be rendered purgatives, and purges vomitives >, 


- Pp 


and either may be changed to ſudorifics. Thus, Ipe- 

| THO 1373 2 oC! 
cacuanha may be made to act as an aſtringent and dia- 
phoretic, and aſtringents may become, in ſome c es, 
purgative. And likewiſe, opium is found to cauſe 
ſleep or the reverſe, according to the different ma- 


nagement 50 cuſtom introduced. eee, 
F 300, Thus, it muſt be confeſſed, Bath waters 


may ſometimes be found ſerviceable, where, they do 


not at firſt Hght appear indicated, bur rather the con- 


trary. How can Bath water's being fouhd uſeful to 
gouty and nephritic perſons, as in ſome inftances it has 
been, be accounted for, upon the princi les layed 
down? In mine apprehenſion, it can onely. be done in 
this manner: Simple dilution is the baſis, of ever 
known remedy in theſe diſorders. A compound fluid, 
whoſe ſolid contents are but about ſeventeen granes in 
a pint, can not be ſuppoſed void of that requiſite, The 
ſolid contents, eſpecially the terrene, which make about 
twelve parts of he een. can not, in this vehicle, 
be of any ſort of ſeryice, and may poſlibly be the re- 
verſe z by increaſing, the calculous matter; and the 
acid muſt tend to thick 

to lay a foundation for an increaſe __ of the malady, 
Yet, the patients are confeſſedly relieved but how? 
If by ſuperabundant bile, the ſtomach and bowels 
have been irritated and weakened, the apetite and di- 
geſtion vitiated, the ſecretions and excretions diſturbed 
or interrupted ; whereby the gout is rendered itregu- 
lar; Bath water, agreeable to our theory, will eaſe an 
ſtrengthen the ſtomach and bowels, reſtore the loſſ- 


ed functions, and ſoon after bring on a regular fit; 
; Z Which 
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which being the criſis, by which the diſorder is re- 
lieved, the patient neceſſarily grows better, eaſier and 
ſtronger, than for ſome time before he could have 
been. In this ſalutary change however, the watery 
element bears no ſmall ſhare ; as has been explaned in 
treating of ſimple warm water . And upon the ſame 
principle, do. theſe waters become uſeful in ſome par- 
ticular nephritic caſes, without being therefore juſtly 
to be enumerated among the fit medicines for the 
ſtone, gravel, or gout. 1 
8 301. To me then, it planely appears, that the 
waters of Bath are moſt effectual, moſt excellent re- 
medies, in all diſorders, that ariſe from the reverſe of 
acids; choler or bile, or an alcaleſcency in the juices, 
and vices thereto conſequent, induced in the ſtate of 
the ſolids; for which, they could not poſibly be found 
proper, had they, as has been long falſely imagined 
and aſſerted; been charged, like ſome of the baths of 
the antients, to which they are unjuſtly compared, 
with bitumen, ſulphur or nitre; the contrary of which, 
both from theory and practice, appears. 
"= 2 The uſes of this water are two fold, 1. in- 
ternal, 2. topical or external. | 
8 303. 1. In the firſt, it's effects depend upon the 
proportion and manner, and the particular habit of 
the ſubject, in which it is adminiſtred. If ſuddenly 
drank, in large draughts, it will purge; partly by it's 
gravity, as moſt ſimple waters act, and partly by it's 
falts, though ſmall in quantity. From the ſame cauſes, 
it paſſes powerfully by urine. When taken in ſmaller 
quantities and more ſlowly, efpecially without taking 
10 accuſtomed proportion of common diluting fluids; 
it cauſes coſtipation, ſome ſenſe of heat, and an hea- 
vineſs in the head, with a propenſity to ſleep, parti - 
cularly at firſt taking it. 
4. The manner and times of taking the waters 

of Aken, are ſuitable to this, as well as to other baths. 


N | Like 
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Like that, and under the ſame regulations, it may be 
properly taken at any time of the year; ſo that the 
laying out certain ſeaſons, in which alone it is to be 
uſed, may be enumerated among the ſhameful errors 
and extravagancies, that have long diſgraced the prac- 
tice, as well here as therme. e 
205. As to the doſes of the waters, theſe are as 
much miſtaken, as their compoſition till now has 
been. Theſe depend upon the habit of body and diſ- 
order of the patient. In all medicated waters, the beſt 
general rules are to begin with ſmall quantities; ſuch 
as from four to eight ounces, and encreaſe them gra- 
dually at proper intervals, without offending or over- 
loading the ſtomach or inteſtines; continuing them for 


2 certain time, according as they are found to produſ¶e 


the defired effects, and then diminiſhing that quantity 
by the ſame flow degrees, by which it was raiſed to 
this pitch; as in treating of the internal uſe of 
Aken waters, has been layed down, from $ 454, to 
$457 : For, though theſe waters be found fit for con- 
trary indications to thoſe, - for which our Bath wa- 
ters are proper; yet the ſame rules, in adminſtring 
and doſing, and the ſame regulation of the non- natu- 
rals, during and after the courſe of the one and the 
other, will be ſtrictly neceſſary to each; to avoid re- 
petitions of which, I refer the reader to the eſſay on 
Aken water, § 460. to $ 468: Adding this caution, 
that the quantity of ſolid food in general, of vegeta- 
bles in particular, be more ſparing at Bath, than at 
Aken; for reaſons frequently offered under the various 
preceding experiments and obſervations; to wit, that 
as theſe waters are found to impede the dreſſing, ſo 
they may obſtruct the digeſtion, of ſuch bodies. 

9 306. I muſt remark; that the doſes commonly 
given of Bath waters, with or without the medly of 
medicines uſually mixed with them, can be found of 
very little real benefit. Let any ſenſible man, however 
unaſſiſted with phyſical reaſoning, but judge what can 
be effected by a pint of water warmed and impregnated 


to the pitch pointed out in Bath water? — what is w 
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be expected from the proportions of the ingredients of 
this compoſition, jointly or ſeparately taken? = The 
water of almoſt every common pump, contains in ge- 
neral almoſt as much earth, as any of the waters of 
Bath; and ſome ſalt, partly of the ſame nature, 
leſs indeed in quantity. No man, that drinks water, 
baulks at a pint, two or three of ſuch a water in the 
- day. The addition of a mineral acid, with a ſmall 
proportion of another neuter ſalt and a very ſmall 
quantity of iron, muſt undoubtedly make ſome diffe- 
rence; yet, not ſurely ſuch, as can authoriſe the con- 
fining patients, even of the robuſt kind, to a pint a 
day for months, and much leſs to three or four ounces 
a day, two or three times a week, as is frequently the 
caſe at Bath! The more antient, who certainly were not 
much more ignorant of the nature of theſe waters, nor leſs 
empirical, than the more modern practitioners, gave 
their patients more of the waters, and leſs ſhop medi- 
cines, than their ſucceſſors. The former gave them 
hardily, from a pint or two at a time, to five, fix, eight 
or ten pints, a day, at proper intervals, according as the 
ſtomach and bowels would bear them, without offenſe 
or inconvenience to the patient. And, if their re- 
cords bear truth, which even their difſenting followers 
are forced to confeſs, the practice of thoſe, who gave 
them thus by the pint, was attended with infinitely 
greater and better ſucceſs, than can be boaſted to at- 
tend that of thoſe who have ſince meaſured them out 
ſtrictly by the ounce. u n | 
8 307. All extremes are bad. And, as nothing is 
to be expected from the puiſnè pittance of the more 
modern practicioners, than what they themſelves ſeem 
to look for; the detaining the patients at Bath, to 
favor the opportunity of giving plenty of other medi- 
cines; ſo: on the other hand, ſome miſchief may be 
dreaded from large and ſudden draughts. I think, 
they had beſt be taken at half a pint at a time, at con- 
venient intervals, as far as four, fix, or eight ſuch 
glaſſes in the forenoon; one or two at an hour or two's 
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diſtance before dinner; and as much about the ſame 
time before ſupper. Rarely, if ever at meals, as they 
can but ill, if at all, aſſiſt digeſtion. 6 


C 


8 308. It behooves the more weakly and delicate, 
to be more cautious in commencing, a courſe of /theſe 
waters. And none ſhould take them, without Pprevi- 
ouſly emptying the firſt paſſages, with ſome ſimple, 
faline or manna purge. - Thoſe of tender frames will 
find it beſt to begin with one of the cooler waters, as 
that of the Croſs bath, for example; and at firſt, take 
no more than a quarter of a pint at a time, and nat 
above a glaſs or two a day, for ſome days; then, in- 
creaſing it gradually, inſenfibly to the quantity requi- 
ſite; and then, gradually exchanging it for the hotteſt, 
where that is found neceſſary ; and after taking it thus, 
the ſtated time ; diminiſhing the quantity, and chang- 
ing the water, in the ſame order and proportion, in 
which it was 8 = 1 wy 
$ 209. Here let me obſerve, that ination and cloſe 
confinement is rarely, if ever, ſuitable to a courſe of 
theſe waters. How ſhocking then muſt it be to ſee 
patients, who ſhould, during their drinking theſe wa- 
ters, be kept in gentle motion, in the ſhade in ſummer 
and under cover in bad weather, packed up in the 
pump-room ſo cloſely for hours, that they can ſcarcely 
move or breath ? ho is intruſted with the care of 
health, that has an eye beyond his fees, can ſee this, 
and other ſhameful abuſes, without crying out for a 
ſpeedy reformation ?— Let the gentlemen, who arro- 
gate to themſelyes an haughty ſuperiority to the reſt 
of the profeſſion, the Regular and Rational ſages of 
Bath, anſwer. to theſe quaeres if they can. NG 
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* Preſented, 
With due AFPEcTION and REsPrect 
To his much admired, facetious Friend, 
Mr. CHAMBERLAINE, 

Chirurgeon, of London. 


§ 310. HE external uſe of theſe waters might 
be three fold, had they been rightly 
conducted; whereas now, they are onely two 7010 ; 
to wit, the general bathing and the partial, or the 
pump; to which, might be added a more effectual 
than either, the vapor bath, now totally neglected or 
unknown. 
85 311. The long prevaling ignorance of the com- 
poſition of theſe waters, introduced the ſame error in 
the external, as in the internal uſe of them. 
$ 312. Every writer upon Bath water, and every 
practicioner there, as well as elſe where, who pre- 
ſcribes it, promiſes himſelf and his patients the ſame 
effects from this, that the antients found from their 
nitro-ſulphureous waters; ſuch as the Baths of Aken 
now produce. But, as thoſe are now demonſtrated 
to agree with theſe in little more, than merely the 
elementary fluid and heat; ſo, they can onely con- 
curr in the common effects of theſe, and muſt in other 
reſpects diſagree, according to the diverſity of their 
ſeveral impregnations. OPS 
8 313. Had this been duly weighed, before a very 
learned and ingenious practicioner of this age, ex- 
pended much good ſenſe and phyſical knowledge in a 
practical eſſay on the uſe and abuſe of warm bathing z 
we might have expected a finiſhed diſſertation, found- 
ed upon true principles, not built upon the * 
| els 
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leſs notion conceived ; to wit, that the ſaline, ſul- 
phureous and ſaponaceous particules, manifeſtly con- 
tained in the Bath waters, muſt render theſe more pe- 
netrating, and more powerful ſolvents, than common 
water.. For, if theſe ingredients, eſpecially the ſe- 
cond and third are not to. be found in the waters, as 
muſt now be confeſſed, the very reverſe of ſope plane - 
ly predominating; Bath water can not be as good a 
ſolvent, as common warm water. Therefore, this 
tract, whileſt it appears full of juſt reaſoning, will be 
found but a baſeleſs fabrie. arne 
314. As this is now demonſtrated to be a ſubacid, 
charged, hard water, no man can be ſo abſurd, as to 


ſuppoſe, with the writers and practicioners till now, 


that it can correſpond in lixivial or ſaponanceous, re- 
ſolvent and abſterſive qualities with the truly nitrous 
or nitro-ſulphureous baths. On the contrary, inſtead 
of ſoftening, relaxing and cleanſing the ſkin, and 
opening it's pores, as lixivial waters muſt do; it muſt 
| harden and brace up the ſolids, prevent the cleanſing of 
the ſkin, and tend to obſtruct the pores ; and it does ſo; 
as far as the common baſis in which all baths agree, 
the warm water, and the common practice of ſtaying 
m, till the effects of that predominate, can admit. 
98 315. As far then, as a warm bath can be a tonic 
application, a bracer of the ſolids and a conſtringer of 
the pores, Bath waters charged with an acid, and by 
it's means, with ſome iron and much earth, muſt, 
brace up the ſolids, and conſtringe or otherwiſe ob- 
ſtrut the pores. Whence, it is by no means to be 
conſidered” in the ſame point of light with the wa- 
ters of Aken or Borſet; for, as theſe may be ſer- 
viceable in many caſes, where thoſe would be im 
per if not dangerous ; ſo thoſe-may be uſed with pro- 
priety and efficacy, where theſe may be of no conſe- 
quince'or perkaps hurcſall. {0 Tt 
$ 316, Wherever then, warm bathing is found pro- 


per, in a relaxed ftate of the fibres; there the baths of 
„ Bath, 
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153. under a regular oeconomy, muſt certainly be 
preferable to any, within my knowledge any where. 
_ $ 31. But, as they are capable of obſtructing the 
pores, by which the greateſt and moſt. 1 important diſ- 
charges of the human body are conſtantly, made; in an 
healthful ſtate; they can not be adminiſtered with too 
great care and caution, nor without juſt preparation. 

8 318. The general cautions and preparations be- 
fore layed down for ſimple. and medicated - baths, 18 
more ſtrictly to be . here, than ordinary. 
Evacuations are in general to be premiſed to a Men 
of : bathing in theſe waters. And the drinking them 
ſome days previous to bathing. and ſometimes in the 
bath, will be found very ſerviceable, where the cuta- 
neous. diſcharges are not already redundant and are 
intended to he 5 up. If particular care be not had 
in the rg theſe baths with due preparation, 
neceſſary caution, and . ſtrict regularity during the 
courſe ; feyers of the worſt kinds may be occaſioned, 
where nature has not the ſtrength to throw off her 
burden in an inflammatory erruption, as we ſome- 
times ſee it, upon the ſurface of the ſkin, whoſe 
glands are often obſtructed inflated. and elevated into 
troubleſome-and offenſive puſtules, upon. the ill- ad- 
viſed or untimely uſe of the baths. 

9 319, Formerly, the patients were ordered to tarry 
an hour or two, in the hotter, three or four 1 in the 
more temperate baths; and this in the morning onely, 
every day, or once in two or three days; ſpending 
their time walking, or ſitting and chatting, till they 
were diſpoſed to ſweat. This is certainly too long for 
any perſon to ſtay in any bath; where it is generally 
impropet᷑ to move the limbs or exerciſe the lungs, more 
than neceſſity requires; and the rule of ſtaying in, till 
perſons are diſpoſed, or begin, to ſweat, is among the 
moſt indeterminate, if not abſurd, that has ever been 
offered. For, who can diſcover * in a bath, or ſtand 


in warm water, or within the reach of it's ſteam, with- 
out ſeeming to ſweat ? 


$ 320. 
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8 320. The rules before layed down, under the 
heads of bathing in ſimple water, and in the baths of 
Aken, may ſerve for theſe, when we: ſee them re-. 
ſcued from the ſhameful gothic ſtate in which they 
ſtand at preſent; crowded with both ſexes promiſcu-- 
ouſly; ſo that the moſt reſpectable, as well as tender, 
ſuffer the inconveniences attending all crowded places; 
not being able, however abſolutely neceſſary, to get 
into, or out of the bath, within many minutes-of the; 
time deſired ; that of being expoſed to the public view. 
of the profane vulgar ; to the extremes of heat and. 
cold of the different ſeafons of the year; and without. 
any conveniencies for undreſſing, dreſſing, or lodging, 
contiguous to the baths. For mine own part, I ſhalt 
be hard ſet, if I preſcribe them to delicate patients, be». 
fore I ſee them reduced to ſome decent and regular 
form, where their heat and every circumſtance can be: 
determined and adjuſted, to the ſafety and welfare of 
the patient, and the ſatisfaction and honor of the phy- 
ſician. If ever I find myſelf obliged to recommend 
them, before the wiſhed-for reformation he brought 
about; I am ſure, I ſhall feel no leſs horrors, than every 
humane phyſician now does, when he preſcribes a me- 
dicine of energy, and knows not into what apot 8 
journeyman, apprentice, or ſervant's hands it may fall, 
in the abſence of the maſter, who generally is otherwiſe 
engaged, quite out of the way of his juſt profeſſion; 
whileſt the patient's health and life, and the preſcriber's 
reputation are at ſtake. 21 PA 

$ 321, From partial bathing and pumping. particu» 
lar parts with this water, effects ſimilar and proportion- 
able to thoſe of the general bathing are to be expected; 
as before explaned under the heads of ſimple and me- 

dicated warm bathing, I earneſtly recommend. th 

pump with the globe,* by the force of whole include 
air, the water, by the means of a flexible tube, may 
be thrown, with any velocity, and in any direction. 
upon any part required. {- "Al 
* * Sec the Harwich baths, 


$ 322. 


* 
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5 322. And if the ſteam of this water was raiſed. 
by httle breaks or falls made in it's courſe; collected 
and conveyed into a proper ſudatory, as at Aken or 
Borſet, we might expect no leſs benefit from it, than 
from the later of theſe; effects ſo powerful, as have 
never yet been known at Bath, which every good man 
muſt undoubtedly wiſh, and would rejoice, to ſee. 

$ 323: I can not conclude, without exhorting the 

Great Phyſicians of the State, the Guardians and Truf- 
tees of the Health and Privileges of the Public, to caſt 
| an eye upon theſe abuſed baths, and upon the city, 
which may be looked upon as the great Hoſpital of our 
dominions ; and, by the interpoſition of their Authority, 
Public Beneficence and Wiſdom, to reform the ſhamefy] 
abuſes of thefe moſt excellent waters: Firſt, in con- 
triving ſome fit places for the water drinkers to walk 
in under cover, and in convenient warmth, and for the 
ſexes occaſionally to retire to, during the water drink- 
Ing hours. ' Secondly, to provide means to prevent the 
xeſent ſhameful, indecent, and irrational promiſcuous 
athing of fexes, expoſed to the extreme viciſſitudes of 
the air, and to the rude eyes of the multitude, and 
In water, ſpoiled of much of it's medicinal virtues, by 
it's open expoſure; by incloſing the ſources in fit re- 
ſervoirs, and conveying the water in the utmoſt perfec- 
tion into baths of different forms and ſizes, in fit houſes, 
furniſhed with warm ftoves, and attiring rooms, beds, 
and all due requiſites for warm baths ; that theſe moſt 
powerful remedies may be adminiſtred with the fulleſt 
aſſurances of ſucceſs, from having the water in perfecti- 
on, and of a determined temperature, and by ſecuring 
the patient from all evil in going to, and returning 
from, the bath; which can by no means be done under 
the preſent abominable miſmanagement. Thirdly, in 
erecting Vapor Baths in ſome of the bathing houſes, 
where that moſt potent and grateful remedy, now un- 
known at Bath, may be adminiftred with ſafety and 
ſucceſs. Fourthly, to diſcountenance the ridiculous 


cuſtom of paying obſervance to ſeaſons ; ſince theſe 
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waters, under ſuch regulations as I propoſe, may be 
uſed with deſirable ſafety. and ſucceſs, in all ſeaſons of 
the year; and ſince, if regard be had to ſeaſons, the 
reverſe of thoſe, now attended to, thoſe of the antients, 
from April to July, and from the later end of Auguſt 
to the later end of October, muſt be the beſt ; as may 
appear by the beggars* meeting with certain cures in 
thoſe ſeaſons 3 whileſt the opulent are denied theſe be- 
nefits, by being permitted to uſe the baths, when 
their uſe muſt be attended with more danger and leſs 
ſucceſs, in the colder months of the year onely. In 
fact, ſuch is the temperature of our climate, that we 
may uſe our warm baths, properly attemperated, in all 
the ordinary extremes of weather ; but,” they muſt be 
found leſs dangerous in the adminiſtring, as well as 
more efficacious, during the ſummer. And laſtly, 
with the hot, to provide proper cold baths ; where, 
upon all emergencies, particularly after a courſe of 
hot bathing, the patients may ſtrengthen themſelves 
againſt the external cold, by frequent immerſions in 
proper cool or cold baths, before they ſet out upon 
their return to their reſpective homes. Thus may our 
Great Guardians improve upon the bleſſings, beſtowed 
upon us by provident nature, in theſe unparalleled 
baths ; and fulfil one of the important ends of the ſa- 
cred inſtitution of PazLEMEnTSs, providing for the 
Natural as well as Political Health of the Common- 
wealth committed to their care. 


The End of the Ess AY on BaTH WATERS! 
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In pure Reſpe WW 
To Humanity, Politeneſs, _ Public Spirit, 
To the Name and Famil 
of the firſt of Philoſophers and the beſt of Men, 
9 Our IMMORTAL BoyLg, 


1 And 
In grateful Acknowledgement of particular 
Obligations, 
Humbly Inſcribed 
| To 
The Ri ght Honorable, 


The Loxp DUNGARVAN, 


'$1- RISTOL, the ſecond city in Britain, in 
point of trade and opulence ; in which it | 

outdoes moſt, and is inferior to few, if to any, in 
23 z lyes 115 miles to the weſt of London, upon 
aqhoining confines of the counties of Somerſet and 
Gloceſtr, but a city and county in itſelf. It is ſituate 
in one of the moſt beautiful, fertile, hilly countries in 
the world, well wooded, and abundantly furniſhed 
with excellent foſfil coal, and well watered with ſprings 
and rivulets of excellent water. It is waſhed by the 
Avon, which becomes ſomewhat more confiderable in 
ſize, and ſtill more muddy near this town, than at 
Bath. It runs in a very deep, though narrow chan- 
nel; into which, the tide flows with extreme force 
and rapidity, to the highth of thirty feet and up- 
wards. This can not fail of rendering it navigable to 


ups of the greateſt burden, that belong to this cele- 
brated 


brated mart, of thoſe of other + 


AE, The Avon, like all rivers in | hilly. oben 
nuns every where, a winding, ſerpentihe-coutſe ; but 

in no place more than below Briſtol: For, aſter it 
_ paſſes rough the flat, fertile meads and lawns, about 
a mile below the town; it runs through unequal pre- 

cipices of wild, rugged” rocks; whole faces in moſt 
places lye bare, either by nature or ſtripped by labor- 
ers, who take them afunder for the various materials, 
they afford for building, &c. ISHS 
3. Theſe rocks are moſtly deb Ge kint] of- 
| ſolid, blew marble; which yields ſomething of a ſuls - 
phureous ſmell upon fridion. The ſtones are im- 
menſly large; in ſome places much vened: with white, 
and in other with a dark, muddy, lute colored ſpar. 
Some quarries are moſt 3 and beautifully di- 
verſified with colors and figures. The foil immedi- 
ately about them, and the earth in, and oozings 
from, the fiſſures of the rocks in general, almoſt every - 
where, and even cavities in the center of ſome of the 
moſt ſolid rocks, give indications of a red bolar, or 
martial earth. 

$ 4. In chaſms and hollows of theſe cocks where 
this martial earth is obſerved moſt abundant; various 
concretiohs of cryſtal are found; ſome colorleſs, and fo 
hard and brilliant, as to 8 the name of Briſtol 
Diamonds; others, tinged of fleſn- color, yellowiſh, 
blewiſh, purple, and of various other tints; but, theſe 
are ſeldom found clear or large enough to be of _ 
value to any, but to naturaliſts. — 

5. On the tops of the higheſt of theſe bills, var 

ety of ſhell fiſhes, now unknown on our coaſts,” Nau- 
tilli, Cornua Ammonis, &. as well as Corals,” Coral 
loides, Madripores, and the like, are found in plenty, 
petrified. Whether the products of the Moſaic or 
ſome other deluge, or the elevation of hitls from the 
bottom of the ſea, by the means of :eatthquakes, or 


other convulfions or revolutions in the * of 
is 
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ne libes Apo what as, Pe Bo 
kinds, let philoGphers and divines, of deeper Penetra- 
tion and more leiſure, determine. 

$ 6. How the Avon found a paſſage through theſe 
high hills of ' ſolid rocks, is not leſs hard to be con- 
ceived. But, thus it runs it's rapid courſe, and diſ- 

it ſelf into that arm of the ſea, cal- 

led the Briſtol Channel, or Severn Sea; which it ren- 
ders of a foul muddy color for many le 

$ 7. At about a "mile diſtant from the town, not, 
far from the entrance of the river between theſe rocks, 
on the north caſt fide of it, and at the foot of that part 
of one of theſe rocky cliffs, where a chappel, conſe- 
crated to one of the many legendary fins in times of 

and ion, impoſed upon our iſle; 

— ſtood, and gave the cliff the denomination of 
Saint Vincent's rock ; riſes the ſpring, by ſame called 
from this rock; by others, from the neighbouring 
city ; by others, ſimply, the Hot-wells ; by others, 
the Old Hot-wells, in diſtinction from another of in- 
ferior note, that has been lately diſcovered, A | 
mile lower, on the ſame fide of the river. 

$ 8. This ſpring riſes in the channel of the river, 
within fiveteen or ſixteen feet of the low water mark ; 
— within reach of the tides. Hence, it is 
ect to be overflowed and adulterated by the tides, 

in ight to all the means hitherto uſed to prevent it: 

o much, that in dry weather, when the ſource of 
the ſpring is diminiſhed, if there be a great demand 
for the water, and the ſpring be much exhauſted, ſo that 
there 1s not enough in the well to riſe and. counterba- 
lance the tide, this laſt will ruſn in and foul the ſpring, 
ſo as to render it unfit for uſe; till, after the ebb, the 
cold water be pumped out, and the bath water be found 
of 1 it's natural brightneſs and warmth. - 

$'9. As I can not find any thing certain, with regard 
to the hiſtory of this ſpring, I ſhall paſs this part over 
in ſilence, and come to that, which more OP 
Concerns the phyſician or — 


5 | 8 10. 
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10. The ſoil is for the moſt part moſt fruitful, 
the hills and fields moſt verdant, all the year round, 
about the Hot- wells. The tops of the hills, called 
Downs, are generally upon the flat, and are, in ſome 

laces in the neighbourhood, rocky, in ſome furzy, ; 
5 or ferny. Milk of cows, goats, and aſſes is 
to be had here in Icke higheſt perfection, as are indeed all 
the neceſſaries of life, 9 — foregne or indigenous. 

$ 11. Though the ſoil be generally dry, the air 
is rather to be looked upon as moiſt; as the hills 
are often cloud cape ped, and much rain generally falls 
there. Beſides, the * begin early to fall in the. 
ſhades, made by the lofty hills. * 2 upon the whole, 
it may be deemed generally healthful and | 
to the tendereſt lungs : for, there are not obſerved, 
in or about it, any unwholeſom vapors or exhalations 
from any part of the creation. 
8 12. Patients may be lodged commodiouſly or 
magnificently here and in any air, that is found moſt 
convenient. Beſides the city, there are lodgings more 
contiguous to the wells, upon a hill, or on the eaſt, 
ſouth, or weſt ſide of 1 it. And here are all the means 
of agreeable amuſements in the ſeaſons. 

$ 13. The water of the river is not here fit for 
any purpoſes of life. It is ſo foul, that very few 
Glhes, beſides ſome bad eel, choſe to inhabit it. And 
the exhalations from it, when the tide is out, are 
all that may annoy the air about the Hot-wells. A 
even theſe are rarely if ever complained of. 

8 14. But, there is no ſcarcity, of good ſprin 
water ; for, beſides the Hot-wells, one of the ping 
remarkable, the moſt excellent of cold ſprings, 
where known, riſes. overagainſt the O Her: vel 
on the oppoſite fide of the river, but not quite ſo low, 
of courſe, not ſo ſubject to the tide. 

$ 15. This ſpring riſes in quantity large enough 

to turn a ſmall mill for orinding colors. And ſupplies 
many ſea faririg men with the beſt water. It might 


furniſh all the the ſhips of Briſtol. . And, in this inſtance, 
| * N 2 
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it will be found to make more than amends for che 
badneſs of the river water. 
'$ 16. 1 found this ſpring Semi mine attention 
ſo much; at the firſt fight of it, that I gave it a vety 
full examination. And, as I know not it's equal in 
Britain; I think it of importance enough to be made 
known, as I am perſuaded it muſt ſerve many ex- 
cellent, medicinal purpoſes, as well as the onely one to 
which it is now applied, that of a cold bath, in which 
it is no where, that I know, outdone, or even equalled. 
8 17. This great fountane i is remarkably bright and 
pellucid, moſt perfectly inodorous, and moſt grate- 
tully taſteleſs. 
$ is. Taken up in a chan. it inſtantly ſparkles nearly 
equa] to the Pouhon ar and like that, covers the 
glaſs with brigh t air bubbles. Yer, amits not in the 
leſt of it's Der upon many hours ſtanding in 
the open air. And in bottles, for upwards of two 
years, wffers no ſenſible change, but ſome loſs of this 
ſubtil, elaſtic air. 
| 19. In temperature, by the ſame thermometer 
uſed at Bath, I found it, compared to the atmoſphere, 
as 61, 613, to 0, 73. 
$ 20 pon the ballance, in the phial, in which the 
Bat - It were proved, it weighed ounces 4. 6. o. 14. 
that is, one grane lighter than deſtilled water, two de- 
lefs cold, and leſs than ſo much of either of the 
ot wells, whoſe waters weigh the ſame with deſtilled 


E water, cooled to the degree of 744. 


8 21. Hitherto, nothing has beep detritifined with 
any certainty, that I can learn, concerning the com- 
nt parts of Briſttol water: ſome have charged it 
with iron, nitre, alum, alcali, ſea-ſalt, and lime; and 
ſome deny moſt, and others all, of theſe to be the 
compoſition ; aſſerting it to be the ſofteſt, ſimpleſt 
water known, Let ſuch nameleſs authors reſt in peace : 
let us come to facts. 
F 22. As there have been theſe great and irrecon- 
cilcable diverſitics of opinion about the nature 2 
Briſto 


HoT-WELL WATERS, near BRIs Tor. . 63 , 
Briſtol Hot-well water, ſome deeming them as com 4 
plicate, as others have judged them ſimple and nearly, 
elementary; and as ſome controverſies have aroſe about 
the nature, and with reſpect to the affinity of the New; 
well to the Old 3 I ſhall endeavor to, compoſe and; 
ſolve theſe doubts, by giving a comparative, analytical 
view of the ſeveral principal waters of Briſtol ; taking 
in,with the two Hot wells, the Cold bath, or Mill ſpring, 
Rain water, as.it is delivered from the clouds, about the 
Hot-wells, and the ſame deſtillſdſce. 
$ 23. As to their ſources, theſe three ſprings nearly 
Res i; * 
* 1. The Old Hot- well at Briſtol, ſprings from the 
ſide of a rocky cliff; but it's ſource is not now viſible; 
being covered by a building to keep off the weather, 
and, as much as poſſible, the, tides; which, in dry 
weather and high tides, eſpecially the ſprings, always 
affect it. It is raiſed by a pump; though when the 
tide is out, another ſpring of the ſame water appears 
between this and the river. „ 
2. The New Hot - well ſprings in much alike ſitu- 
ation; but, above the reach of the tides. And is raiſed 
by a pump alſo, T xs 
3. The Mill-ſpring riſes from a ſimilar ſoil, on the 
other ſide of the river; but, out of the power of tha 
tides in general, partly from it's ſituation, but chiefly 
from the ſtrength of the ſtream. - 3 
$ 24. In aſpect, all the five correſpond ;. 1 _ | 
1. The firſt, upon pumping a glaſs, appears. per- 
fectly colorleſs and pellucid ; ſparkles, ſo as to ſeem, 
to ſuperficial examiners, milky ;-and, being ſet to ſtand, 
covers the inſide of the glaſs with ſmall air bubbles, 


” 


which remane there, for ſeveral days, without the wa- 


ter's throwing up any pellicule, or letting any viſible 
matter ſubſide ; though it amits of it's pellucidity. 
Kept cloſe co ked, it ſeems to ſuffer no loſs, but the 
cauſe ef it's ſparkling, for any length of time known. 

2. The ſecond agrees in appearance; but neither 
ſparkles ſo ſoon, or ee nor diſcharges neue 
” | mags th * 
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. er bubbles upon ſtanding le k * 
as Bk — n= upon 8. eeps bot. 


3. The third appears to vards each of the preceding 


does in fpark- 

mort quickly and greatly e aud de. 
ung a much larger Ver the brig 
in the glaſs. It ſeems to keep as 4 1 008. 

e & bright and fine, not 
ſenſibly differing from the preceding, nor peretptibly 
exceded by, 

5. The deftilled rain water, in thefe refpects. 


25. All are alike inodorous, except 5, the deſtill- 
ed, which ſuffers ſome ſlight change from the fire; 


2 


and when equally cold, fo much alike inſipid, as not 


to be eaſily diſtinguiſhed the one from the other. 
Theſe alſo keep long unaltered in clean bottles well 


corked. 
1. Bat, the Hot-well is of ſuch a temperature, as 


to imprint the moſt foft and grateful ſenſation upon 


the palate; ſo that there is no liquor, of which 2 
man may drink To large a draught, with ſo much caſe 
and pleaſure. 

2. The ſecond, thou oh much infer; rior, comes near- 
eſt to this. 

1 26. As to temperature, 

& euere been found in ha Wich ex- 
tremes of the atmo here, from the later end of June, 

2 1744 to vary one de- 

gree of * 2 upon the accurate trials of 


a truly noble man, who does honor to his high rank, as 


well as to the ſciences and arts, which he greatly pro- 


tects, cheriſhes and enlighrens : By the thermometer, 


which thivilfaltrious peer ufed, the Sent was found at 
247, 24 24 , 24, 244, or one or other of them, 
ry day. | Yet, theſe variations might not have been 

in tlie actual heat of the ſpring ; but, might have aroſe 

Fa yarious accidents; fach as being more or lenk 
; or the like. Fs Lordſhip's thermometer wa 
ated; "that 24 of his . 0 

9 AHR- 
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the right honorable 555 oſfopher, it m ve contents _ 
of ROWE a of may be 1 

hen Ye 2, t Pe fer Fo Br Page arms of 
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Bath, 1 there [rs EXP uned. th the ſame th 
motnetbr,.in [47 une = in the u 
1754 knit hs, conſtantly found,” ...” _. 


Te firſt, at low tides, 10 after long pumpi 
en the "atmoſphere 1 2 from 6 8 9 755 5 
83 and 4 · eo 111 38 3x7 

2. The ſccohd, at the fame time, never role abo 


17 | L153 A . 
_ The third, in the cold bath, 1 ct meren 
at He ſame time, to 62, 63. In the [pings Ah | 
mr Os 615 
he temperature of theſe mult depend upon 
or of the veſſels and air, in which they ſtand. 
9 27. By, the balance, in the ſame phul, with the 
Bath waters ; da ba een, 
1. The Fel of the natural heat, =... 
is was ard: ounces 4. g. O. AY 
Coole to 70, yin open, -. An. 5 

2. The 85504 & the 5 heat 4 7 0; 16. 
Cooled to 70, by lying open, 24 5. o. 164. 

3. The third, of the natural coldneſs, 4. 650. f 

+ The fourth, of that of the air at 705 4. 6. O. L 55+ 

The fiveth, of the ſame, - _ 4.6. 0. 156, 

5 28. With the firup of Violets, fourty drops io 
two ounces of the water; WR? 

1. In the firſt, it ſtrikes a ſea green, on a 
which graduall y highthens for 55 hours, .befare 
comes to a grals green, After eighteen hours, 
color appears ſaddened with a yellowiſh, caſt, | 
water, after lying open ſome hours, produces theſe 
changes more ſuddenly. 


ww ai 


2. In the ſecond, the ſame elfects are nearly pro- 
duced, 


gas - 3. Io 
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3. In the third, it.is onely diluted at firſt; = "mY 
430 4 windte, it puts on a pale, ſea green dot; 
Within dug hours, it improves to a pale graſs green; 

ey oy Ea further, in twenty four. 
fourth, it mixes, with hardly any FRE 
= Aut ien of chlor, and continues ſo ſeveral hours. 
5.nthefiveth, it is ſtill further from change of color. 

'T With the infuſion of galls, to ten drops; 

15 the firſt, it cauſes no change of color, upon 
HR. "Upon ſtanding; it grows milky, firſt at the 
ſurface, throwing up a pale, 1 colored pellicule, 
which 5 changes to derer It 
ones pa; milkineſs "all over, and turns to a pale 
green, firſt at the ſurface. Under the pellicule, much 
Ur is lodged, in frothy bubbles. 

2. In the ſecond, no change of color; but it be- 
comes more and ſooner milky 3 throws up the like pel- 
_— but none air. 

In the third, no change of color; grows ſlowly 
and flightly milky ; throws up the like pellicule, with 
* air, and turns the deepeſt green. 

In the fourth, it gives no "Change ar- firſt; but, 
by by degrees, grows palely milky, and in about twelve 

hours, ſhews ſome ſhades of a yellowiſh green. 

5. In the fiveth, no change is perceptible for ſome 

hours; then, it grows milky, and continues lo, with- 
out changing co color any further. 

$ 20. With the infuſion of Campechy log-wood, 
to twelve drops; 

1. In the firſt, it ſtrikes between a pale roſe, and a 
deep Madeira. color.” In two hours, much deeper. 
In twenty four, a deep amber color. A pale, varie- 
gated pellicule, air bubbles and froth. 
. In the ſecond, ſomewhat more upon the purple, 
im mproves and ends as the firſt, ſomewhat paler; | with- 
out air bubbles or froth. 

3. In the third, a bright crimſon; improves and 
ends like the reſt ; but eaves more air bubbles and 


4. In 
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4. In the fourth, an high Madelta"colbr;-whick - © q 
Fg for a while, Fn; ends in 4 Pale Cat CPAP 
nary color. C A TS 1 
5. In the fiveth, # Cunaty color of the paleſt; which 
deepens for a while, to ſome ſhades of crimſon; but 
ſoon after, returns to the firſt colo... 
$ 31, With the infuſion of webe, to eren 
dre 950 e * ei vn 
* 1.1 In the feſt; it produces pale, Ki ealot| which 
grows gradually deeper, till in ke twenty four hours; 
it becomes an orange, or bright, amber color; yall 
ing up 4 flight, pale pellicuſe, with ſome froth, ©: 
2. In the ſecond, much the like zerren bur 


a1 


no froth. 
3. In the third; miuck" the like effects; but with 
mc frothy air bubbles. 


. In the fourth, a pale; lemon color, which gre 
dually highthens to ſome degree of ofatige./ 
5. In'the fiveth, a pale, lemon color, without fur- 
ther change. ns 2 
8 32. With the infuſion of ecehinelle, e drops 
1. In the firſt, it gives a pale roſe purple; which, 
in a few minutes, begins to fade. In ſome Hours, che 
color ſeems quite diſcharged ; while numbers of ſmall 
clouds, of a green caſt,” appear partly aalen! but | = 
moſtly precipitated. bog 2 | 
2. In the ſecond, the like changes appear, with 
ſome ſeeming milkineſs in the liquor; r... 
In the third, the ſame appearances,” apc 2. 


rather aler and lighte. id; 2113 g 
To the fourth, a fair; bright crimſon} which 


deepens gradually for ſome hours; and in about tuebbs, | 
ap 


upon the decline, e. 
5. In the fiveth, there appears but a dilotion of c- 
lor, which highthens in the ed, but not in the pur- 

ple hue; ſo as, in twelve hours, to * _- "the 


' 


xe dy ye. © a 
93 1 "With the volatile alealies j 1 1 


che firſt, the ſpirit of ſalt ammoniac, the 
Aa 3 fixed 


. 
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3 drops, ſad nc tet TY 
ling of the Vater, if it did not cauſe an actual 
tion; no milkineſs; in twenty four hours, 5 very | 
at - wy x fob none air. The 
four granes, cauſed a quick, {mart ebul: 
lion, = as to make all ghe liquor appear white, with 
mall, frothy bubbles ; n milkineſs. Eren ſtanding, 
there appeared a very ſlight precipitation and ule, 


2. In-the ſeegnd, — 75 Jike effects, in an i e 
gree in all reęſpects, liquid and f 
3. In the ghd, 15 55 both, enen by 
much the. Amer Crongell, -the baer ſill 
the ſlighteſt. 

4. In the fourth, the quid cauſed no ſenſible hape, 
The concrete, & firſt none; but, upon Rtanding, a 
vey ſubti precipitate, in a very ſmall quantity. 
Inthe fiverh, neither, works any cd change, 

34. With fixed alcaline ſaltss 
1. In the hiſt, the alcaline ley, ſix drops, Produced 
«© a milkineſs at every drop, with ſome light appearance 
of ebullition, Viewed in twelve hours, a pale, white 

— appeared at the ſurface, and à large, groſs, 
palpahle precipitate at hotzem many air bubbles, as 
nates Aiko, Furr ge Bo | 
The aleali „ Witft a ſenſible, rang ebulli- 
= roduced all the other effectz. 
the ſecond, effects nearly ſimilar are produ- 
ced, with the liquid and cnrete den; dut ail in 
leſſet degree, 

3. In the third, at dropping, no change; in ſome 
time after, a very 3 fig] -milkineſs ; none epyllition. 
Upon ſtanding, this milkineG ſubbdes, lightly coat- 
ing the — —— a its — — ate preci- 


2 — ing any pellicule, 
| 8 


10 ale he Concrete alcali 
produces the like cfiedts: - 


4. In n dh fourth, the liquid alcali cauſed no change; 
* four granes of the — alcali gave a tight milki- 


pels end precipitate, 1 wann en 8: 


2 15 5: 1 


or any air.— 5 


< vo e * 3 N 
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3, In che Seth. neither the liquid nor the &6 | 
wrought any ſenile chan: ge. cs the 7 _ £8 
$ 35. The ſolution of ſope, eyelve drops; © = 
J. In the firſt, becomes milky to opacity, and and 


mous at mixture; foon after which, it is 
and decompoſed. Some air bubbles in the pls 
nges are wrought 


twenty four hours. 
4. In the ſecond, the like cha 
None air bubbles at any time appear. 
3. In the chird, 2-peryillicht mitkineſs, or a pale, 
pearl color, without any coagulation or ſeparation, for 
— twenty four hours. Some air retained ſo long. 
4. In the i fourth a : lighter milkineſh, and no 1 


5. In the Groth, * lighteſt milkinefs dy | 
* 1 36. Alb the acids, vegetable, as well as Mineral; 
I. In the firſt, cauſe a ſmaller or 2 increaſe of 
ſparkling, having the appearance © of an ebyllition, 
plane and evident | 
2. In the ſecond, the like, but del infetior; 7 


to 2 nd, theſe with the weaker acids, 
3. In the third, the © ap arances, more ſtro — 
rides chandncths Geft.;215 * 17 al 
4+ In the fourth, no ſenſible change. rose 
5, In the fiveth, none alſo. ö N a1 
37. With all ſorts of new milk; | 


The 1. 2. and 3. mix, in all degrees of heat, al | | 


in all proportions, without any more change than js 


cauſed by 4, 5 3 which is univerſally known to be 
NONC, 1 

838. wie che ſolution of corroſive ſublimare, to 
twelve drops; 

1. In the rd, ſome dight increaſe of ſparkling is 
produced, but no milkineſs, yellowneſs, or other 
change of color. In about an hour, a pale, mother 
of pearl colored pellicule ariſes, and by degrees be- 
comes yariegated with all the colors, and afterwards, 
more groſs and obſcure ; while the mixture 
it's pellucidity, after twenty four hours ſtanding 3 


When many air bubbles remane in the glaſs. 
Aa 4 2. In, 


\ p 
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2. In the ſecond, much the like appearances enſue; 
with much leſs increaſe of ſparkling, and leſs air re- 
. after ſtanding. ron as 4 3 2 
3. In the third, the greateſt increaſe of ſparkling, 
SS remaning after ſtanding z the other ap- 
arances not ſenſibly different. ee * 
4. In the fourth, no change at mixture; but, upon 
ding, the like pellicule with the reſt, and a very 
flight milkineſs aroſe. ur uin e 
5. In the fiveth, the leſt appearances of change in 
anv. hs | | 972 
| 5 39. With the ſolution of mercury, in the acid of 
nitre, ſix drops 
1. In the firſt, every drop cauſes a milky cloud, 
which grows quickly opac, and puts on a pale yellow. 
In about two hours, a grumous precipitate, of a tur- 
peth mineral color, is formed. In twenty four hours, 
the precipitation 1 no pellicule; ſome air. 
2. In the ſecond, the like circumſtances attend; 
the elouds of a milky yellow; the precipitate more 
grumous, of a more obſcure color, inclining to the 
goſling green. l | 
3. In the third, every drop cauſes a pearl color, of 
a yellowiſh hue, In two hours, no viſible precipitation. 


In twenty four, the liquor turbid, of a muddy amber 
color, with a moſt li 


ht, Cight precipitate at bottom; 
Jome.air bubbles. : - wits 1 ; 

4. In the fourth, it cauſes no change at mixture; 
but, upon ſtanding, throws up much the like pelli- 
cule as is produced by the corroſive ſublimate ; and 
ſhews ſome white, light clouds ſupended in the liquor. 

5. In the fiveth, no ſenſible change in ſeveral hours. 

40. With the ſolution of lead, in deſtilled vine- 

3 P y 
* In the firſt, every drop cauſes milky clouds, 
which ſoon put on a pearl opacity, and then ſuddenly 
ſubſide, in bright, white grumes, to the bottom; 
leaving the liquor bright, with ſome air bubbles. 


2. In 


7 
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2. In the 3 eie Ries appearatives”ate pro- 


h _m_ 
. In the third, the like, leſs: precipitate bur rather 


5 more perfect, with moſt air. 


4. In the fourth, no ſenſible change, , el rs 
hours GM and then but a you flight degree: of 
. b. hard ble 
6. In the fivet y any percopr ch oat 
15 by Er e led fates wigs 

85 41. With the ſolution of Glver, four drops; 5 

1. In the firſt, milky clouds are cauſed at — 

| drop, which ſoon grow opac, and the whole mixture, 

ut an hour, puts on a milky, tinged with a pur- 
ple, hue, with ſome apparent precipitation of a deep- 
er color. In twenty four hours, it appears perfectly 
precipitated of a darker purple, more u pon the. blew ; 3 
and retains ſome air bubbles. 

2, In the ſecond, the like effects; ; the precipitate 
ſooneſt formed, and nen * * air 8 
in 

4 In the third, the me * A ned the 
SM the paleſt and lateſt retaining 2 
moſt air 

In the fourth, at firſt, a ww light milleiceſs ; 
which, upon ſtanding, was attended with a bach, light 
brown or purpliſh precipitate. - 

5. In the fiveth, hardly any perceptible change. 

$ 42. Set over the fire, in any thin veſſel ; 

T. The firſt preſently covers Ih bottom and ſides 
thickly with minute air bubbles. Theſe ſoon increaſe, | 
in number and fize, as the liquor heats; and then, 
riſe with rapidity to the ſurface; ſo as to put on the 
appearance of boiling water, before it be thoroughly 
heated. By the time it boils, it loſes of it's pellucidity, 
and depoſites a pale, terrene, chalk like matter, looſe- 
ly upon the bottom and ſides of the veſſels.— In 
this manner, all the tea-kettles about the Hot- 
wells, in which the bath water has been 'often boiled, 


are coated, thickly, but looſely with this Ry 
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8. The ſecond. thews not near ſo much air, and ! is 
not ſo ſoon put in motion; but yet, coats the veſſel, im 
which 3648 mike in much the ſame manner, 

3. The ſhews maft flir, and ds molt readily 
nut in motian by heat, and the air hubbles riſd above 
the ſurfase ef the wer, with a ſparkling noiſe. After 
boiling, it amits of it's pellucidity ; but, neither ſenſibly 
coats the veſſel, nor depoſites any viſible ſediment, 

$ 43. By this means, each water is decompoſed, 
ſpoiled of it's wiperel ſpirit T an Mbich, Ireſt it 5 chief 
energy; und the firſt and ſecand, which before, were 
too hed for diſſulying ſopę or {erving the ordinary 
purpoſes, now become as ſoft as, rain water, Which 
n in this operation; 7 Talat, 

4 44- A gallen deſtilled, in an high bolled retort, in 
| ſand, placing a piece of blew 1 0 in che juncture, 
and Juting it carefully ; 
1. The firſt gave the appearances mentioned, $42. 

1. ſhewed no ſtriae or venes, but a dewy moiſture in 
deſtilling. When abeut wo ounces were daſtilled, 
the 3 were ↄpened, and the deſtilled liquor ex- 
amined. In ſenſible qualities, weight, or upon mix- 
ture, with ſirup of violets, ſalution of ſublimate, lead, 
or flyer, it ſhewed not any ching remarkably diffe- 
rent from rain water in the like manner deſtilled. Vet, 
the blew paper was — faded to a purpliſh; 

1 F The ſceond gave che Ne product more faintly 
in all re 

3. The third deſtilled maſt quickly, wich the like 
appearances; the deſtilled liquor, upon mixture with 
the ſolution of ſilver, — a little milky z and the 
color of the deren ſadad 49 A tinge, ſtill deeper up- 
$45. ing flowly evaporated to a dryneſs in a flat 
glais in a ſand - heat; abi 

1. The grit, Out of twenty y pints, wine mea- 
ſure, yields one hundred and twenty five grancs ol a 
* compoſcd of terrene pelligules, the one ſuc- 


ceding 


— 
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coding dee in the Bath waters, and of much | 
the ſame * paler, of a terrene, ſaltiſn 
with ſors bit Fhis proportion gives but ar 

granes and about ſix exghtng to. che pint. Upon another 
55 I obtained five granes from the pint, | 

2. The ſceond gives about four grants and an half, 
ſometimes near five granes, of the ſame kind of mar- : 
ter, in ſenſible —— av — the firſt; 

3. The — diſchar — air bubbles to che laſt, 
and ſhewing-no color or pellicule, yields, of 5 
a pure, piety — matter, five granes to the 


* 4. The fourth, wich little appearance of air, left an 
fer ſuhſtance, ſlightly colored with the oily Wan- 
to about three es to the pint. 

5. The fiveth,” with like appearances, left the glaſs 
thinly coated with a bright. white matter ; not ex- 
ceding Ce ant |" TIE TINT 

946. The remanes after evaporation; like thoſe of 

the preceding Waters, waſhed with deſtilled water "ER 
1, Fivety granes, the remanes of ten pints of the 

firſt, left, 2 terrene matter, of a pale, milky white, 
twenty ſix granes and a quarter. 

6. This earth, by calcination, gave me; whence, i it 
has been generally conſidered: merely as a calcarious 
earth. But, that it is not purely ſuch, appears by the 
following experiments. 

5. It cauſes an cbulliticn upon mixture with all the 
acids ; which bas been deemed a confirmation of the 
preceding notion, But, 

c. It does not entirely diſſolve in any acid; nor, 
above two granes and three quarters in five, of it, in 
the acid of ſalt; the remaning, two granes and one 
quarter, being fair and diſtin&, inſoluble ſelenite. © 

2. The fecond, in the ſame quantity, left about 
twenty five granes of an earth in all reſpects fimilar 
but the proportion of the ſelenite ſomewhat greater, 


3. The ſame quantity of the third left fiveteen granes 7 


nd a pare white earth, about three fverhs of which, | 
upon 


364 e ebe Barnes e 
upon the preceding trial, e 
reſt ſelenite: . 5 the 
9 47. The waſhings of each eva 
gel in flat, . — by a flow 
nace; 

I. The firſt gare, firſt, cryſtals reſeinbling Chu 
ber's ſalt, and then, ſhewed ſome cubical cryſtals of 
muriatic falt. Being urged to a dryneſs, the whole 
maſs weighed twenty three granes and three quarters, 
This expoſed about twelve hours to the "open air, in- 

creaſed four granes in weight. 
. This maſs rediſſolved in deſtilled water. the fo- 
lation cauſes no change in firup of violets, nor any 
commotion with acids. Which ſhews, bh contains 
nothing alcaline. 
B. This ſolution is rendered turbid, dent itates 
a white earthy matter, with fixed alcalies ; which i is the 
baſis of the Glauber and ſea ſalts, and of the bittern, 
which cauſed the increaſing of weight i in Ne 1. 

c. Theſe, as well as they may be, ſeparated by cry- 
ſtallifation, appear upon every trial to conſiſt of theſe 
two ſalts, in nearly the ſame proportions as in Bath wa- 
ter, & 249. each ſalt ſtanding the like teſts. 
2. The ſecond yields the like ſalts and bittern, but 
| a leſs proportion of that of Glauber, + 
3. The third, the fame, but ſtill leſs of Glauber's 
ſalt, and more of the bittern than either. 

$ 48. The dry maſs of ſalts of each, gives a ſubtil, 
:avifible; pungent exhalation, upon the addition of the 
ſtrong acid of vitriol ; 2 a portion of the vola- 
tile, mineral ſpirit, adherent to the alcaline baſe; and 

— from this, the apm white fumes of the acid 
of ſalt 

$ 49. There is none appearance of the yellow « or 
rediſh fumes, nor the ſmel}, that nitre gives upon this 
mixture. Nor does the maſs of ſalts, nor either of 
them apart, fulgurate, flagrate or ſparkle, thrown upon 
lighted coals. This ſhews the e. of thoſe, who 
aſcribe nitre to theſe waters. 
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8 50, This is further proved, by their fuſing 8 | | : 


ly and unif ormly, without y iling into tenacious bubbles 


ke alum; which proves them void of that concrete. 
Moreover, if while in fuſion, a {mall quantity of pow- | 
dered charcoal be added, inſtead. of fulgurating, a8 


inflammable.prineiple from the coal, and give a liver of 
ſulphur; whence, upon ſolution and the addition of any, _ 


acid, ſulphur, in the form of a magiſtery, may be pre- 
cipitated, Which proves the priſmatic, cryſtalline ſalt, 
a vitriolate ſalt, of the nature of that of Epſom, and 
ſuch like ſprings. 1 n 

$ 51. Upon comparing theſe experiments with thoſe 


upon the other waters, where the cauſes of the ſeveral 


changes are explaned, the nature and quality of theſe wa- 


ters muſt as org appear, as the extravagance of thoſe 
analyſers, w 
fluid; as well as that of ſuch as charge it with, what nature 


o deem the firſt but a ſimple, elementary 


never did, iron, nitre, alum, lime, vitriol, ſulphur, &c. 
$ 52. Among theſe diſcordancies, the favorite opi- 


nion ſeems to lean towards the lime : For, ſome are 


abſurd enough to look upon it as a natural lime water; 
or, water deriving it's heat and qualities from foſſil 
lime. ch BY 


$ 53. If lime could ever have been diſcovered in the 


| bowels of the earth, the heating and impregnating of 


water might be eaſily accounted for. But this, upon 
the ſtricteſt reſearches, has never yet appeared, even 


where the moſt violent ſubterranean heat has been 


found. 


Q 54. Subterranean lime, had ſuch a thing been ſeen, = 


might ſhew us à ſhort method of accounting for earth- 


quakes, I have obſerved very remarkable effects from 


lime incloſed in bricks, which often happens in coun- 


tries, where they have not thejudgement to chooſe loam, 
void of limeſtone pebble. If ſuch be incloſed in brick, 


upon burning, they muſt be reduced to lime. Such 
brick, kept dry, preſerve the lime and their own form 


7 


for- 


566 are 757 SANE tgp x0 


for ages. "ſei g once vet, they een Ge ke, 
ture and impart᷑ it 6 thi thi! 1590 this argv Go r& 
ctives ic, grows hot, ſwells, butfts vine 
exploſion; then crumbles into duſt. ave Ku 
whole houſes; quickly rutt up, faddenty 110 Where 16 
better reaſon than this pon be affigbedl. The like 
effects migfit well be produced from e macle and in- 
dofed in the bowels of the earth. But, till ſuch be 
found, it is but ridiculous to argue upbn rhe matter; 
eſpecially, as we have ſhewi a more natural and fami- 
lar oduſe of fubtertaritan fire, &c. in explaning che 
heat and cauſes of heat in the waters of Axen. 

8 55. But, why are thofe waters ſingled out as eal- 
cartous, more than any other ?—Itis true, they contain 
a calcarious earth. But, it 1s far from being ſimply ſuch. 
Befides, moſt waters have an equal, and many a ſu- 
pertor titule to the appellation of calcarious. : 

$ 56. A ſummary of the impregnation of theſe 
three, 1, 2, 3. waters, is this; firſt, the common 
bafe of the compoſition, fimple water; by exhalation 
from decompoſing pyrites, at a certain diſtance, im- 
pregnated with ſome of the groſſer, but more or the 
fubtiliſed, univerſal acid, and alſo by thoſe, heated to 
the degree, ſet forth. Secondly, water thus charged, 
meeting with an alcaline and calcarious earth, with 
ſome proportion of the mercurial principle, it is not 
difficult to conceive how the impregnation, we find, 
ſhould be produced. 1. The groſſer, with che vola- 
tile acid, uniting with an alcaline earth, or the mineral 
alcali, give the vitriolate ſalt, diſcovered in theſe wa- 
ters. 2. Theſe acids, with the mercurial principle, 
and the alcaline baſe, conſtitute the ſea falt, obſerved 
in them. And, 3. theſe acids, meeting with, and 
diſſolving, abſorbent earths, muſt yield a calcarious 
earth and a ſelenite upon evaporation. Agreeable 
to this theory it is, that theſe waters appear, by our 
experiments, to be thus impregnated. And from theſe 
principles, their th. virtues are to be deduced. 


$ 57. Upon 


fabril, Mineral, acid pit. 
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poſſeſſes all the virtues of the Briſtol baths, in an higher 


water and the neighbouring air prove moſt ſalutary. 


be had to their reſpective ſources. As the Briſtol water 


the ſimple, neglected Mill ſpring ; for reaſons, that - 
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can 6h8ly be aſcribedts de oma 
ſtrated; much to the Witter ank it 
ture; ſomewhat to the fas; Bye 


55 I g 
$38. Briſtol and Rt waters differ f en y Ne 4 
later's cohraining a ſinall quantity gf Irony and ſoit. 
ſmalt difpetity in the proportions 6f tie vily matter, 
and the other ingredients, which each Holds ih come PE = 
mon, my 

$ 59. It is then unneceſſary to prolong chis tract, 5 
with a particular detail of the virtues of this water; 
ſince, it muſt appear, that the principal * . 
between it and Bath water, ariſes from the ſmall por- 
tion of the iron, contained in the later. This d ; 


"IEF 


degree. But, theſe may be ſafely given in ſeveral 
cales, where thoſe would prove deſtructive; ſuch as 
a variety of pulmonic phthiſics ; in which, the Hot-well 


{ 60. Nature and the ſituation has pointed out the 
fit ſeaſons for uſing theſe waters. Suchas can bear that 
ar, may drink them, all the year round. But, the fum-- 
mer months are certainly the beſt, in general. 

$ 61. In the Carriage, this water, as well as that of 
Bath, greatly loſes it's volatile, acid ſpirit. So that, to 
drink either of theſe waters in perfection, recourſe muſt 


is leſs hard than that of Bath, it may be taken at meals, 
as common beverage, when this muſt be found impro- 
per. And, in the medicinal intention, the former 
may be taken in an advanced doſe. 
962. Where a water of this particular temperature 
may not, as in ſome delicate habits it muſt, be neceſ- 
ſary; in all intentions, to be anſwered che Hot - well 
water, ſuch as hectics, diabetes, &c. I ſhould prefer 


muſt 


; Fg T6379 7 


ci Df 


« 45 I 8280 
88 22 8 —— 2 


5 
wW 
$£+-=—20 


long ; 


+5 4 * 


eee 


4 


* 


o 


we 
«$9; 
a 
* , » Sa 
*; * 
+ ec 
4 
« «x. * 
of 55% 
PS 
N * 1 
9 1 


4 
Fans bo a ee a 2 06 | Fla 


* * » ! - 9 
0 4 4 « #245 - 
* 241 Fire. 
EM 


T ol 
* -. 
W 1 


0 - = = 
lob nat bt an 
> k# 1 FT. > e * 


* 


. 7 3 
t % 7 21.24 05 
* 8 25 * * 
- . 
1; Ii * — 0 av x " * 
3 41984914“ 4 s % TELE PX) a3+& 2 L 
9 os : i571 * " 
e” av e 
. 
: 
: * 
+ « ® * LE, Az . : 
4 " "7 1 0 
1 p 
” # 14 - 
J 74 . Feb, I * ö tn 
& of _= 
7 N 
8 * £ g Foy ® 
IT 1 4 pe © = FI FP # a# * 


- << A 1 * ad a Cid — * 2 Kul "> 4 —_— y | 
* 
= 


